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Preliminary Concepts 


It is the tradition of Philosophers since Vedic 
times to inscribe Being as a term in a fext. 

By this tradition, Being has meaning only as a 
part of aterm ofa text. Asa part of aninscription..... 


I am considering terms which have paths through the following 
(already 2-large) succession of texts 


Suhht Rg Veda..... BI. IAPMENIAOY TEPI ®YZEQOX)..... Heki- 
gan Roku..... Over de Grondslagen der Wiskunde..... Tractatus 
Logico-Philosophicus ..... 


in order to explore if, at all, they will have another successor of a text of 
the unwritten doctrines, agrapha dogmata,* or, if the last texts have 
already been written but remain invisible in a historical era of oversym- 
bolization and oversimplification. 


*Project B1.29-30. 
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It is not that 1am looking for something important which has been 
written down somewhere in the above sequence of classical texts—I am 
not trying to be instructed by these texts, but, rather, | am interested in 
the dual relation of attempting to instruct these last texts themselves— 
by subjecting them to the primary processes of semeiosis. In particular, 
I am contemplating the sources of /for homosemeiosis 


S—@ —the Creative Subject instructs a text rT. 


The dual relation is more familiar (from the theory of algorithms). 


©——the Creative Subject is instructed by a text 7’, 


although the following fact is apparently quite unfamiliar, viz, that, in 
general, neither 7 nor 7’ are ever present or real objects. 


Remark. The concept of (an ever present) time or reality is intrinsically 
an ethical concept. The present or the real is sometimes permitted and 
sometimes forbidden, and, if neither, can be transgressed by a new 
modality of freedom.* 


Last In-First Out. The real task in sorting out a sequence of classical 
texts is that of e/iminating the latter or at least replacing them by a text 


*This is the site near the topos of an initial model subject, viz, the topos 
under which one attends an investigation by one’s own tactics of attention, 
only. 

It is under such “toposes” that the Creative Subject realizes a complete 
sense of (perceptual or cognitive) freedom. 
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of radical translation [as, for example, the Sophocles translations 
produced by Holderlin.] The later the original text is, the easier seems 
the task of superseding it. For that reason, a lot of work has been spent 
on Brouwer’s and Wittgenstein’s writings. — But even when so simpli- 
fied, the task remains very complex and only partial results have been 
obtained as I have attended this investigation with my (prefered) tactics 
of attention. 


Before entering the text, something else has already entered. The 
allowance or permission to gaze at a linear collection of signs the 
meanings of which are sometimes even forbidden —or, else, impossible 
to understand —has entered as a distant premonition before an unin- 
terrupted flow of signs focused by the pages of a text which is con- 
demned to continuously lose its authorship or be abandoned by its 
reader —all signs of certain distress (of certain veridical ambiguities). 

Freedom —as opposed to certain distress. The concept stands in 
need of further investigation.* 


*A second initial model subject would contemplate the ethics of meaning. 
The subject may begin by regarding the following set of definitions, viz: 

i. The positive meaning of a sign is determined by what the sign is allowed 
to signify. 

ii. The double-negation meaning (or weak positive meaning) of a sign is 
determined by what the sign is permitted to signify. 

iii. The negative meaning of a sign is determined by what the sign is 
Sorbidden to signify. 

iv. The possible meaning of a sign is determined by what i is nor 
Jorbidden for the sign to signify. 

[These are the active meanings of an arbitrary sign [to be distinguished 
from its passive or lexical meaning(s).]] 
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Digression. What Is (Not-) Not An Axiom (Frege). 

For Frege, a proposition P is a function P(X) which takes itse/fas 
argument, P(P), and takes the truth-value T if P is true and the truth- 
value | if P is false. 

If P expresses an axiom, then P corresponds to a “constant 
function” | (with due abuse of notation) while its negation, — P, cor- 
responds to an anti-axiom i.e. a constant function L The functions P 
must not be multi-valued or undefined, else P is logically equivalent to 
a potential contradiction such as 


7 
ae 


i.e. [ignoring intuitionistic doubts about double-negation elimination] 
Tl 1 


in the notation of Tractatus Logico-Philosophicus. 

However, it ought to be stressed that Frege somtimes considered 
an arbitrary proposition P as a partial recursive function—simply 
because P’s truth-value is sometimes (intuitionistically) undefined. 

That is (again resorting to Wittgenstein’s compact notation), 


P|. P| P 


corresponds to a logically indefinite (or undecidable) proposition (con- 
tradicting the assumed completeness of the logical symbolism). 


Digression cont. Remarks On The Aesthetics of The Exterior [A 
possible Kunstsprache; Hors-texte] 

The exteriority of human existence reveals itself already by the 
operation of negation which signifies the absence or otherness of a 
modality of existence incommensurate with the present. 


Not-A 


signifies that A does not signify what is now (because “now” is now 
signified by “Not-A”). 

Not-A, when signifying, signifies an aspect of what is present, of 
what is now. 
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Although the operation of negation brings forth an instantaneous 
temporal division between now and nor-now, the otherness of this 
temporal no/-now represents only a single layer of the exteriority with 
which human existence is universally confronted. 

On the other hand, even when the logical sign for negation effec- 
tively brings agents of cognition to the exterior of their existence the 
aspects of the world revealed by an act of mental exclusion remain 
distinct from those aspects where the exteriority appears as a continu- 
ous action of successive intrusions by (an uncensored) reality. 

Furthermore, the exteriority revealed by a negationless prop- 
osition 


A’ 
also constitutes an infinite barrier for an agent of cognition to be 


compared only with the one presented by the not-A’. Because, if the 
proposition 


not-A’ 


is not false now, then the negationless proposition A’ does not signify a 
cognitive aspect of the present now—except as an unsolvable or 
regressing vacancy. “A’ holds” means that noft-A’ is not presently 
satisfiable, i.e. that now “not-A’ does not hold”. 

The paradoxical conjunction “4’ and not-A’” signifies a cognitive 
collapse of temporal order, i.e., it signifies (a-)symmetrically that now is 
not-now. That what is present is absent —with the absence asymmetri- 
cally not always present. [The asymmetrical aspect of a diagonal 
argument). 


[Reminder on scholastisism. In the medieval logic via moderna two 
conditions had to be satisfied before an affirmative proposition could 
be said to be true. /d est, it must signify things to be as they are and it 
must not falsify itself. By contrast, a negative proposition is to be true 
just in case either it signifies that things are not as they are not, or, it has 
a self-falsifying contradictory. This distinction between affirmative and 
negative propositions carry two important consequences, viz., pro 
primo, “This is false” and “This is not true” have distinct truth-values 
when they are both se/f-referential. Hence, while all propositions which 
signify themselves to be false indeed come out false on this analysis, 
quite paradoxically all propositions which signify themselves not to be 
true are nevertheless all true. The reason herefore is, of course, that 
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while an affirmative proposition must satisfy a double truth-condition, 
a negative proposition needs only a single truth-condition to pass as a 
judgement. Pro secunda, tertium non datur must apply to any pair of 
contradictory propositions, id est, exactly one member of such a pair 
must be a true judgement while exactly one member must be a false 
judgement. Concisely put, “This is false” is false because it (without 
mediation) falsifies itself, while “This is not false” is true because its 
contradictory falsifies itself—again, without any mediation. Notice 
that as a result, Tarski’s theory of truth or its contemporary variants 
(Kripke et a/) are hardly applicable since the Tarski-like formula “T’ P’ 
iff P” no longer can be appealed to (even with the additional premise 
that Pexists and that ’P’ signifies P, for P may be the case when ’P’ is 
false —as when Pis “This is false”. That is to say, it is now possible fora 
false proposition to signify that things are as they are!)] 


'Lazy Dot Theory 

The natural numbers 0,1,2,... are constructed as binary strings 
0,1,10,... which are denoted in a formal system by the numerals 
0,0’,0”,... . For computational purposes 0’,0”,0’”. .. is often notated as 
I ,I1,111.... These classes will be denoted by 7%, @&, N, and H respectively. 
Their ranges are indefinite only in so far as the interpretation of the 
notation “...” is indefinite, “...” means “left to the imagination of the 
reader (including the author),” so “...” has a definite meaning in terms 
of the variation of imagination allowed for by the class of readers. But 
since the class of readers is not a definite number the range of variation 
of the imagination is left indefinite. 

Thus, “...” is a sign of a class whether it occurs between terms as in 
(i) 0,1,2,...n,n+ 1... or within a term as in (ii) I1...1. In (i), moreover, 
the class denoted by the occurrence of “...” between 2 and n is, in 
general, not the same class as denoted by its second occurrence, and, in 
(ii), there is no a priori reason for identifying the meaning of “.. .” with 
either of the meanings assigned to “...” in (i). 

Inspection shows that all of mathematics including set theory and, 
in particular, the formal systems, can be reduced to a complete formali- 
zation of the use of “...” in modern mathematics. (This reduction, by 
the way, is the very (inductive) essence of modern Intuitionistic Type 
Theory.) 
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It is important to be able to grasp the composition or “graph” of 
the mixed use of lazy dots. If, say, (i) is used as the semantics for 77, i.e. 77 
is closed, at /east, under the action n+ 1, then the length lh(n) of a 
numeral 0':-' where “...” denotes n-2 |’s is a natural number n i.e. a 
0-1 string of length < log(n). 

[ However, it is clear that closure under n + | is not used in order to 
obtain closure under lh(n). The computational resources for closure 
under lh(n) are contained in “...” in 0,1,2,...n,n+ 1, in (i), i.e. in the 
interval 2. ..n which is the “same” as 3...n+ | relative any given inter- 
pretation of “...” (which is all we shall use)] 

“1— H. First we speak about the natural numbers and then about 
the numerals which will denote them. The natural number 2, when 
denoted by the numeral 2, will also be denoted by the numeral 0”. Since 
in metamathematics everything is confined to a finite text T, it suffices 
to use the usual arabic numerals to indicate any subobject of T itself (as 
Godel realized in his paper of [1931]). 

N — 7. Then numerals come in such plenty that all natural num- 
bers which were imagined to take the place of the occurrences of “...” in 
the semantics chosen for 7 now are denoted in a consistent way by the 
numerals imagined to take the place of the occurrence of “...” in N. 

According to Weil, Hilbert was of the opinion that a meta- 
mathematical capacity for imagination became illicit when it excluded 
certain commonly intuited limits. Thus, Hilbert ruled out as possible 
metamathematical terms those which exceeded 10!? discrete atomic 
steps by their “shortest” construction. What Hilbert wanted to empha- 
size here was the perceptual basis of metamathematical certainty as 
opposed to Brouwer’s psychological or imaginary basis for the founda- 
tions of mathematics. Thus 10!” may be replaced by any larger but fixed 
constant relative which the possible numerical terms are defined. It 
should be within the spirit of Hilbert’s program that the value of this 
program constant increases as new computational powers are devel- 
oped. So understood, the solution to the 4-color problem is in perfect 
harmony with the modern spirit of Hi/bert’s program. 
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Hekigan Roku Calligraphy 
Title page from an abandoned score (The 100 Model Subjects of 
Hekigan Roku, 1971— 1976) 
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MODEL SUBJECT NO 2 
Jo-sha’s ‘The Real Way not Difficult 


J6-shii is the Scholar of this subject. His personal name was Jéi-shin. 
The name Jé-shii comes from the name of the temple at which he 
resided. He was a native of North China, but learnt Zen in the South, 
and did not return to the North till he was sixty-one years of age. 
He escaped the severest persecutions of his times because he was 
then living in retirement, and he lived on to the good old age of 
one hundred and three. He died in 897. 

Jo-shii’s words in the Main Subject, below, are based on the 
works of Seng-ts’an (S6-san in Japanese), who was the third Chinese 
Patriarch of Zen. Seng-ts’an, died 606, is the author of the famous 
Records Concerning Belief in the Mind (Shin Shin Mei), and the 
opening words of this Main Subject below, “The Way is not 
difficult, It dislikes the Relative,’ are a direct quotation from the 
Shin Shin Mei. 


INTRODUCTORY WORD 


The universe is too contracted. The sun, the moon, the stars, the 
constellations (shining) simultaneously, are too dark. And even if 
the staff of correction comes down like drops of rain, and the 
scolding voice comes like claps of thunder, by no means do these 
provide any point of coincidence with the main subject of study— 
the Absolute Truth. 

All that all the Buddhas of the three worlds could do was to 
understand it themselves. Even all the Patriarchs of the ages could 
not exhaust the explanation. The one whole enormous store of the 
Scriptures does not exhaust the explanation. Even clear-eyed robed 
monks have not fully understood the meaning of their own vision 
(accomplished their own salvation). 

Having reached this stage, what should be done to obtain more 
profit (i.c. fuller knowledge)? To mention that name ‘Buddha’ is 
to drag yourself in the mud, to girdle yourself with water. To 
mention the word ‘Zen’ is for the whole face to show shame. 
Advanced students (Bodhisattvas) do not wait to be told this. 
Students following with their beginners’ minds should immediately 
set forth to further study. 


Interpretation of the Above 


En-go introduced the subject by saying: The universe is too con- 
tracted and closed in for it to express the Absolute. The sun, the 
moon, the stars, the constellations, even when shining all together 
are no better than complete darkness for the purpose of revealing 
the Absolute. 

Yes, and even if the teacher brings down his staff of correction, 
blow on blow, like rain in a storm, and even if he scolds with loud 
voice, like great claps of thunder, indeed whatever methods of 
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instruction he may use they can have no application to, nor will 
they accord with, any real means of advancing along the way 
towards the Absolute. 

Furthermore, even if all the Buddhas of the three worlds (past, 
present and future) were to try to explain this matter, all they would 
be able to do would be to understand it in their own selves. The 
whole line of Patriarchs, too, cannot rightly expound it. The great 
store of the Scriptures (twelve thousand volumes!) does not provide 
the explanation, and experienced monks who have had the vision 
have found the comprehension of Truth too hard for them to 
express. 

Such being the case, what can we ourselves do to apply ourselves 
to this study? Even to talk about the name Buddha will make us 
feel as though we were being held back, dragging our feet in mud, 
or constrained as if we were being hindered by struggling along 
thigh deep in water. Advanced students, of course, who have 
practised meditation for a long time, do not have to wait to be told 
this. The minds of those who are still in the elementary stages must 
go on with their study with great sincerity. 


MAIN SUBJECT 


Attention! Jé-shii spoke to the assembly and said: The Real Way 
is not difficult, but it dislikes the Relative. If there is but little speech 
it is about the Relative or it is about the Absolute. This old monk is 
not within the Absolute. Do you value this or not? At this point 
there was a monk who said: If you are not within the Absolute how 
can you assess its value? Jo-shii said: Neither do I know that. The 
monk said: Your Reverence, if you do not yet know, how is it that 
you say you are not within the Absolute? Jé-shii said: You are 
effective in your questioning. Finish your worship and retire. 


Interpretation of the Above 


Jo-shii spoke to the assembly and said: The Real Way is nothing 
other than the Absolute. It was Seng-ts’an who told us that there is 
no difficulty about the Real Way, except that it is not expressible 
through the Relative. It dislikes the Relative. No matter how few 
words you may use in trying to explain this matter, you will soon 
find yourself talking about the Relative and the Absolute, and you 
will find yourself talking about differentiation. I myself am not 
captivated by the idea of the Absolute, so as to divide the real way 
into Absolute and Relative and to value the former very highly. 
And what about you? Do you distinguish between the Absolute 
and the Relative and value the former very highly? 

Here one of the company spoke out and said: You acknowledge 
that you do not value the Absolute as highly as you would wish, but 
if so does not that mean that you are in some measure detached from 
the Relative? If you neither understand the Absolute nor remain 
detached from the Relative how can you assess the value of either? 
To this J6-shii replied: I do not even know that. The monk said: If 
Your Reverence has no knowledge about these matters how can 
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you even say that you do not prize the Absolute above the Relative? 
Jé-shii said: You are skilful in asking logical questions. Your logic 
is good. It is more important for you to go and do your worship 
than to argue logically. You will learn more in that way, so go off 
to your worship and retire. 


APPRECIATORY WORD 


‘The Real Way is not difficult.’ Words accord. Speech accords. 
Though it is One it has many aspects. Even if it be two, it is not 
only of double aspect. On the far side of the sky the sun rises, the 
moon sets. Outside the window the mountains are distant, the water 
is cold. Even though the skull’s consciousness has ended why should 
joy have ceased? The decayed tree’s dragon-moan may have been 
stopped, but it is not yet dried up (dead). Difficult, difficult! The 
Relative and the Absolute. Do you yourselves ponder them. 


Interpretation of the Above 


Seng-ts’an’s words, “The Real Way is not difficult,’ are correct. Our 
very words, our speech accord with this. Through them the Real 
Way may be revealed. But what did Jd-shi mean when he said: If 
there is a little speech, if there are a few words they are about the 
Relative, they are about the Absolute? When unenlightened men 
talk about the Real Way, is what they say true? Rather would it 
appear from what they say that there is some one thing which might 
be called the Real Way. But in truth the Real Way is an inexpres- 
sible thing. It is of course One, but it has many aspects, nor is it to 
be seen as only two-sided, the Relative and the Absolute. It can be 
looked at from ten thousand directions. 

Look out of your window at the world around you. There will 
be the sun rising on one side of the heavens, and the moon setting 
on the other. The sun and the moon, looked at from the point of 
the Real Way, are not necessarily two, neither are they necessarily 
one. They only appear so when looked at from the point of the 
Relative. Again, look at the distant mountains and the cold water 
outside your window. What relationship have these to one another? 
Are the mountains distant because the water is cold, or is the water 
cold because the mountains are distant? Truly distance and coldness 
are two and yet not two. They are one and yet not one. The Abso- 
lute and the Relative are exactly harmonized. 

Ifa skull is found lying about, men say that consciousness has been 
cut off, but surely emotions like joy, anger, are still active. A decayed 
tree may seem to be dead, and yet when the wind blows we may 
hear it moaning like a dragon. The tree seems to be dead, but life 
itself is not extinct. It exists somewhere. From the point of the Real 
Way life is not necessarily life, nor is death necessarily death. 
Difficult, difficult! What is truly difficult is to express these truths 
in such a manner as to make them intelligible. That is why you 
must ponder them carefully. 
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Toposes 
and Adjoints 


(excerpts) 
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Main Subject: Boundary Operators. 

A boundary is a constant event of a space. If the interior of the 
boundary is also a constant event, i.e. an event with no internal 
collations except for those which are constant, the space is also called a 
constant space. 

The exterior of a boundary event is called the outer event horizon 
of its space, while its interior marks the inner event horizon behind the 
event itself. 


Def. 

A boundary. A distance. Def. 
A boundary. A limit. Def. 

A boundary. A reflection. Def. 
(A motion without velocity. 
My own diagonalization.) Def. 


Space is a quality of mind, an intension, i.e. a modality of 
consciousness. 

Space as a mode of mind, nor as a definition —the confrontation 
between corrupt and enlightened cosmic matter—as a formation of 
acts of attention, as an array of signs, as a homotopy between an image 
and its mirror images. 

Space is inseparable from the array of signs with which it is 
designated. 

Undifferentiated space is described by its empty array of signs. 

[Composition of Mind—Composition of a Space, indexed by its 
Boundaries. } 

Signs are boundaries. They presuppose space! 

Each formula expresses a possible boundary. 

Functions and operators are generators of boundaries. Course-of- 
values —traces of boundaries. 
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Main Subject: Pre-Socratic Set Theory 
ae A = aisa program for the thought (intension) A 


A “school” is a structure which contains “classes” some of which 
are called “sers”. 

Schools create thoughts via their classes. They distinguish them-. 
selves by their syntax. In this sense, schools breed the trees of knowl- 
edge by the proliferation of classes arranged into hierarchies of (epis- 
temological) domination. 


Definition. Pre-Socratic classes exist previous to the formation of all 
their elements. 


[Example. The point-species of a locally infinite space (of infinitesimal 
distances.) 


Intuitionistically, a class symbolizes a “species” or “type” of 
propositions. 


aeA 


a is a proposition of type A, or, A is the species of proofs a of A. 

A set is a class together with a proof that it is determined by all its 
elements. 

Therefore, the type T of ail types is not a set. 

A “small” type T corresponds to a “large”, i.e. infinite, proposition. 

Jts members are “small”. i.e., finite propositions, each proof a 
branching only finitely many times. 

A formula is a possible proposition. In general, proofs are com- 
plex propositions since the complexity of the proposition proved can- 
not exceed the complexity of its proof. Atomic propositions are their 
own proofs. Le., if A is atomic, then the type [A] has exactly one 
member when A is true, and is empty when A is false. 

Thus, types arise in processes of analytic continuations of sym- 
bolic spaces, the general continuations consisting in assigning each 
proposition A a type [A] so that each false proposition is assigned the 
empty type[, ], and if A is a true proposition, then [A] is the species of 
proofs of A. That is to say, this assignment of types determines the 
meaning of a proposition in terms of its possible proofs. 
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Language forms a space divided by its propositions. 


Theory of Mind = Theory of Boundaries of Being Def. 
Logic = Theory of Boundaries of Cosmic errors Def. 
Topological Geometry = Theory of Boundaries of Space Def. 


The earliest results in the philosophy of thought showed the 
three-fold impossibility of 


i. enumerating space — 
il. alphabetizing space— 
ill. geometrizing space— 


from which the impossibility of (completely) axiomatizing space clearly 
follows. 


Being forms a site of boundaries. 
Its existence describes the 
Boundaries of Being. 


Incessantly, 
Being describes boundaries, 
Its incessantly orbiting limits. 


The substratum of a boundary 
is called space. 


Geometry is the 

syntax of space, 

A cosmic phase-shift 

A site of condensed cognitive 
Matter 
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Clearly, a logical type [A] is a mixed bag of logical evidence, the 
extension of the mix being a function of the scope of the notion of proof 
under contemplation. 

More precisely, a (non-empty) logical type [A] is a logical mani- 
fold which has the symbol A at its root, each main branch of the 
manifold representing the structure of a possible proof of A. 

An immediate metalogical observation is that, because of over- 
alphabetization [overload] there must be true propositions which can- 
not be assigned any type at all. Propositions without types are non- 
stratifiable propositions. 


If b (€A) is sa, i.e. a proof of 4 A (not-A), then A is said to forma 
“diagonal class” with a the symbol for its “diagonal formula.” 

A great deal has been written since Frege on diagonal definitions 
occurring in a system of definitions.It is known from (academic) folk- 
lore, that the following provocative picture of diagonalization was 
formulated by Wittgenstein sometime in the mid-30s (after Kreisel): 


Suppose we have a sequence of rules for writing down rows of 0 and 
1, suppose the pth rule, the diagonal definition, says: write Oat the nth 
place (of the pth row) if and only if the nth rule tells you to write | (at 
the nth place of the nth row); and write 1 ifand only if the nth rule tells 
vou to write 0. Then for the pth place, the pthrule says: write nothing! 

Similarly, suppose the qth rule says: write at the nth place what 
the nth rule tells you to write at the nth place of the nth row. Then, for 
the qth place, the qth rule says: write what you write! 


Inevitably, the diagonal argument (however cheaply) brings out 
the incompleteness of any formalized notion of proof theoretic stu- 
dies, un/ess, that is, they are equipped to deal with formal concepts of 
negative evidence which are available independently of any concept of 
proof (formal or not). The following observations are due to the 
ultra-intuitionistic studies in the foundations of mathematics. 


Summary. Typical Example Of A Working Definition. 

A is a type (set) (A is a formula). 

Aisatype—A type ;x,€A,,....%m€An 

A= Bequal types—A=B; x, € A, ,.. -.X%m € Ay 

ae A object of type A—ae A; x, € A),...,%m € Am 

(a = b)e A equal objects of type A—a = be A; x, € Ay ,,...,.Xm € Am 
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The sign of Being in Philosophy is in the signs of a text while the 
sign of the text is a sign of non-Being of Being in Philosophy and its 
texts. [Iterated diagonal formulae] 

Being is aterm ofa text. Its meaning is on/y that of a term ofa text. 
Yet, paradoxically, Being may be enriched as a term of a text. 

What exists, what surrounds Being, is a text. 

It is through the action of the text that Being as Thought becomes 
a Form in many variables. 

It is the action of the many variables of Thought which is the 
source of the many forms of Being. 

Thought is a Form in many variables. E.g....X...y...Z... 18a 
formal expression of a form ofa Thought in which enters at least three 
variables denoted by x, y, and z. 

A formal expression of a Form isa sign of limits as Being itself isa 
sign of limits. 

A text is an arrow along which a natural transformation of Being 
into co-Being occurs. 

A text presupposes space. 

Space exists as Being. 

Being generates space. 

Space carries geometry as Being carries space. 

The geometry of a Form in many variables is called a sire. It is 
formally denoted by a category together with a topology. 

The analytic continuation of a form in the algebraic geometry of a 
site is called a pre-topos while its analytic completion is a topos, a 
continuously variable natural transformation of the intrinsic geometric 
logic of the algebraic geometry contained in every possible analytic 
continuation of a Form of a site. 

The geometric logic intrinsic to the geometry of a Form is not 
classical but intuitionistic. This can be seen in the geometric construc- 
tions corresponding to the logical constants and in particular, the 
quantifiers, including negation. 

The notion of a topos effects a natural transformation between a 
geometric space and a logical space intrinsic to the geometry of the 
space. 

The geometry of space is a perception of inferences in logical 
space, [The geometry of Thought is a geometry of Being.] 

Being defines a space together with an action. 
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The Alternative Interpretations Of Type Theory. 

1. Aisa proposition (A is true) (ais a proof of the proposition A). 

2. Aisa problem (A isa solvable problem) (ais a program for the 
problem A). 

3.a¢A— aisa (mental) program for the thought or intension A 
(A is a workable idea). 


Remarks on the alethic realities. As soon as an event is perceived by &, 
its arrival is “organically” real and the sentence which expresses this 
arrival is “epistemically” real. For example, any arrival of a perceived 
collation is organically real and any such collation may be included in 
the text of the epistemically real sentence which expresses the 
perception. 


A situation S is “organically real” (“epistemically real”) as soon as 
each sentence to be accepted by the sense of S is “organically” (“epis- 
temically”) real and any of its textual collations is perceived. In particu- 
lar, if S is a collection of sentences and textual collations, its organic 
(epistemic) “reality” shall be that of each of the sentences together with 
the perceptions of the textual collations of S. 

If a sentence on the presence or absence of an object (in S) is 
organically or epistemically real, the presence or absence of the object 
(in S) shall be called, respectively, organically or epistemically “rea/.” In 
general, only logically indecomposable objects or events are considered 
as the content of “perceptions” or what is “perceived”, while more 
complicated objects are to be deduced from the reality of decompos- 
able objects by logical means, which are studied by a specific branch of 
(ultra-intuitionistic) logic, viz, the Reasoning Theory. When the Rea- 
soning Theory is available, “exhaustions” are considered as indecom- 
posable objects when the means to obtain them by the Conjunction 
Theory fails. 

I now indicate four ways, a—6, by means of which a sentence on 
the absence or presence of an object e or a class E of objects may be 
recognized as real in S independently of the Reasoning Theory. 

6. If any object present in S is discerned from e and all objects 
present in S are exhausted, then e is not-present or “absent” in S. 

B. If any object present in S is discerned from any object of the 
kind E, and all objects present in S are exhausted, then no object of the 
kind Eis present in S, or, equivalently, all objects of kind Eare “absent” 
in S. 
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Being is a sign of a site of limits. 

A text delineates the geometric limits of Being. 

To ask what is a text is analogous to asking what is space.* L.e., 
again, there is an analogy with the continuum. The space of the text is 
yet another replica of the continuum problem, i.e., problems of thought 
connected with the existence of infinitary or w-forms of thought 

..X...Y...Z...1n many variables x,y,z,.... 


*No part of a text avoids defining a space whose intrinsic geometric logic 
is not intuitionistic. Thus, as non-euclidean geometry was not immediately 
asserted by the unguided perception of pure space so non-classical logics were 
not observed to occur in the passages from finite to the infinite in Thought. 

Now, it is well known that at least since the time of Plato, a course in 
advanced philosophy has always taken the knowledge of geometry for 
granted. Riemann, Frege and recently Lawvere have in different ways 
approached fundamental epistemological questions by means of purely geo- 
metrical considerations. This situation has led to a Model Subject with the 
following main subject: The geometry of Thought in the becoming of a 
geometry of Being. 
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y. If e, or any other object b in E, is alien to any of the ways of 
recognizing an object as “present” in S, then e, or any object bin Eis 
not-present (“absenr”) in S. 

6. If the arrival of Oc, of an event e is absent in S, then e is 
non-arrived in §S. 

On the basis of a—6 one may now specify the following 


Principle of Negative Extension 


Let S by any real situation and all objects of the kind E absent in S. 
Then the situation S, obtained from S by adding the sentence that 
“all objects of kind ¥ are absent in S”, is real. 


The principle of negative extension (p.n.ex.) has been considered 
by various authors throughout the history of logic. It is interesting to 
note that p.n.ex. can be used to obtain an axiom of “infinity” as was 
actually done by some scholastic logicians and, notably, by the Indian 
logician Dinnaga (9th century C.E.).( /d est,there exist ontologies with 
“infinitely” many absent objects). 


We have now developed some means in order to declare some 
situations “alethically real” since we are able to take into consideration 
some sources of sentences 


O8A, MsA 


from which an ascent to an alethic reality can be made by the reader. 
Viz. recall that some sentences }& A are already available since every 
prepared atomic action A is supposed fulfillable i.e. is organically 
possible in any organically possible situation. Further, since we demand 
that all prepared atomic actions must be allowed, the corresponding 
deontic sentences P A must be accepted as must the epistemically 
corresponding sentences M A . Hence, the following two definitions 
belong to the Modality Theory. 

I. A situation Sis alethically rea/if each element of it is accepted on 
the basis of a perception or a definition. 

II. Each alethically real situation S will also be called a possible 
situation. 


Note. ©, M and P are formal symbols for alethic, epistemic and 


deontic possibility, respectively, where x denotes a parameter varying 
over some set of “laws”. 
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Model Subject W 


{tron Set Of Measure Zero 


Introductory Word. 
(4.093. 4.092)* 


4.094. Ein Bild zur Erklarung des Wahrheitsbegriffes: Schwartzer 
Fleck aus weissem Papier. Die (Papier; die) Form des Fleckes kann man 
beschreiben (,) indem man fur jeden Punkt der Flache angibt, ob er 
weiss oder schwartz ist. Der Tatsache (,) dass ein punkt schwartz ist (,) 
entspricht eine positive —der, dass ein Punkt weiss (nicht schwartz) ist 
(,) eine negative Tatsache. Bezeichne ich einen Punkt der Flache (einen 
Fregeschen Wahrheitswert), so entspricht dies der Annahme (,) die zur 
Beurteilung aufgestellt wird. (,) etc. etc. 

Um aber sagen zu konnen (,) ein Punkt sei schwartz oder weiss, 
muss ich vorerst wissen (,) wann man einen Punkt schwartz und wann 
man ihn weiss nennt: um sagen zu konnen (:) ,,p” ist wahr (oder falsh) 
(,) muss ich bestimmt haben (,) unter welchen Umstanden ich p (,,p”) 
wahr nenne, und damit bestimme ich den Sinn der Satzes. 

Der Punkt (,) an dem das Gleichnis hinkt (,) ist nun der: Wir 
konnen auf eines Punkt des Papiers zeigen (,) auch ohne zu wissen (,) 
was weiss und schwartz ist; einem Satz ohne Sinn aber entspricht gar 
nichts, den er bezeichnet kein Ding (Wahrheitswert) (,) dessen Eigen- 
schaften etwa ,,falsh” oder ,,wahr” hiessen: das Verbum eines Satzes ist 
nicht ,,ist wahr” oder ,,ist falsh” —wie Frege glaubte —, sondern das (,) 
was ,,whar ist” (,) muss das Verbum schon erhalten. 


*Cf. Tractatus 4.063 


302 


Interpretation of the Above 
Finite Set of Measure 0 (Detail) 1969 (2-D Truth-Space) Moderna 
Museet 1976. 


Model Subject No. —1 [Without Title] 


Introductory Word [1-2.0121. . .] 


I 
1.1] 
1.1] 


1.21 


2.0121 


The world is a form of thought. 

The world consists of forms of thought, not of facts. 

The world is determined by forms of thought and by them all 
being nothing but forms of thought. 

Because the totality of forms of thought determines what is as 
well as what is not. 

An exact world consists of forms of thought in logical space. 
Every world breaks down into its constituent forms of 
thought. The world eventually breaks up in its atomic forms of 
thought —when the logical analysis has been completed. 
The exact forms of thought form an independent set of forms, 
where an exact form corresponds to a form of an exact 
thought. 

What is the case—the form of thought —is the existence of 
states of minds. 

A state of mind is a combination of thoughts. 

It is essential for thoughts that they should be possible constit- 
uents of states of mind. 

In logic nothing is accidental: if a thought can occur in a state 
of mind, the possibility of the latter must be co-possible with 
the thought itself. 

It does not stand to reason that a form of thought shall adjust 
itself to a thought that exists independently of the former. If 
the thought can occur in a form, then that is something 
co-formed by the formation of the form itself. (What is logi- 
cally possible is not just simply possible. Logic is occupied 
with every possibility, and all possibilities form its field of 
thought). 

Just as we are completely unable to imagine spatial 
objects outside space or temporal objects outside time, so too 
are we wholly unable to conceive of a single thought without 
the possibility of its connections with other thoughts, without 
its occurrences within the boundaries of a form of thought. 

If I can imagine thoughts combined and connected by 
forms of thought, then I cannot imagine the possibility which 
excludes every thought from at least one such combination. 


LOGISCH-PHILOSOPHISCHE 


ABHANDLUNG 


Die Welt ist alles, was der Fall ist. 

Die Welt ist die Gesamtheit der Tatsachen, nicht der 
Dinge. 

Die Welt ist durch die Tatsachen bestimmt und da- 
durch, da es alle Tatsachen sind. 

Denn, die Gesamtheit der Tatsachen bestimmt, was 
der Fall ist und auch, was alles nicht der Fall ist. 

Die Tatsachen im logischen Raum sind die Welt. 

Die Welt zerfallt in Tatsachen. 

Eines kann der Fall sein oder nicht der Fall sein und 
alles iibrige gleich bleiben. 

Was der Fall ist, die Tatsache, ist das Bestehen von 
Sachverhalten. 

Der Sachverhalt ist eine Verbindung von Gegenstan- 
den (Sachen, Dingen). 

Es ist dem Ding wesentlich, der Bestandteil eines 
Sachverhaltes sein zu konnen. 

In der Logik ist nichts zufallig: Wenn das Ding im 
Sachverhalt vorkommen kann, so mufi die Méglichkeit 
des Sachverhaltes im Ding bereits prajudiziert sein. 

Es erschiene gleichsam als Zufall, wenn dem Ding, das 
allein fiir sich bestehen kénnte, nachtraglich eine Sachlage 
passen wiirde. 


* Die Decimalzahlen als Nummern der einzelnen Satze deuten das 
logische Gewicht der Satze an, den Nachdruck, der auf ihnen in meiner 
Darstellung liegt. Die Satze n.1, n.2, n.3, etc. sind Bemerkungen zum 
Satze No. n; die Satze n.m1, n.m2, etc. Bemerkungen zum Satze No. 
n,m; und so weiter. 
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Interpretation of the Above (vertical sequence of dots) 
The general form of the natural numbers is given by 


Nw [0, ¢ &+ 1] 


where 0 is a parameter for values of the empty logical operation, A. 


Numbers are exponents for an operation. 

All initial operations are logical operations. 

The operation of picturing a fact (as a composition of arrows) isa 
logical operation. 

By picturing the fact that an operation has taken place, by con- 
structing its model, the meaning of that picture is now attainable as a 
new logical object, as a new collection of arrows. 

There are three parameters in the number theoretic schema Ny. 

0 is a parameter for values of A. 

&is a (meta-)variable of quantification —the most general (logical) 
designation of a natural number. 

&+1 is the generic parameter for a fixed arithmetical swccesor 
function with argument-values restricted to the range N;C Ny of 
quantifiers with é as the only eigenvariabel [cf. Frege’s general concept 
of a (partial recursive) function]. 

All mathematical operations are logical operations. 

Numbers don’t occur in logic, they are a side-product —the expo- 
nents of operations. 

Logical propositions say nothing, they cannot define the expo- 
nents of an operation. 

Not even the exponent of the empty operation can have a logical 
name, since, if I were to choose one, ), say, then by “0” a dynasty of new 
arrows would follow in the wake of tracing the developing identifying 
chains, in tracing the ensuing compositions of arrows. 

Mathematics does not take place within logic. —It occurs outside 
of logics, as a theory of models for formulae with quantifiers. 

The general form of numbers is mirrored in the general form of 
truth-functions 


Ly [p, é N(Q)] 


which is the general form of the proposition P expressed as a sentence p 
[provided that the elementary truth-function N(of P) is at most ary]. 
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That is, out of the € elementary propositions p,q,r,..., an infinite 
sequence of truth-functions of elementary propositions is obtained by 
iterating the continuously variable elementary truth-function N[7] infi- 
nitely many times with any previously obtained values as its arguments. 
I denote the so obtained sets of propositions by p, and regard it as a 
covering of the space of propositions determined by Ly. [Indeed, p; 
suitably defined may be considered as inducing a Grothendic topology 
on the language Ly. Although one will notice complications which will 
arise if the argument €accepts non-Archimedian integers, i.e. integers & 
such that 7 


EAL+14+1+....4+1 


i.e. such that € is not a natural number. ] 

For any choice p of elementary propositions p,q,r,..., suitable 
definitions of the set p, represents an enumeration of all two-valued 
truth-functions uniformly built up around the elementary truth func- 
tion .|.. Thus, the set p, of all sets pz regarded as binary sequences 
(0-1-sequences) is in I-1 correspondence with all infinite sequences of 
binary natural numbers regarded as exponents of (iterated) metama- 
thematical operations over the propositions in the language of arith- 
metic. Once more, the totality of all paths taken through a set of all 
meaningful propositions is made to depend on the meaning of the 
continuum problem. [Needless to say, the following hypothesis, viz. 


(CH) 2*0= x, 


(the continuum hypothesis), is not included in any totality of meaning- 
ful propositions but is simply regarded as one among Cantor’s many 
wreckless statements —a verdict, by the way, which didn’t win common 
acceptance until “after Cohen” when it was finally realized that the 
infinitary exponential term 2%0 can be anything it ought to be! 
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Main Subject 


On The Metamathematics of Tractatus Logico-Philosophicus 
Attention! 
I shall only state this much as known: 


The clarity of a form of thought is a cosmic event, 
waiting to take its place among the elements..... 

Now, regard the well-known philosophical dia- 
grams below —in the relative and in the absolute. Do 
you yourself ponder them! 


Arithmetical 


[0,& §+1]) ———__—_——__> [0,6 £1] 
Operations 


The Cycle of Philosophical Arrows 


x x Logical 
—--> [p, & N(&)] —_———— Ip, 5 NO) 
Operations 


iBR&ENOlo(pRENOI]716€+1] > 108641] 
[Le oe | 


The Philosophical Bridge 
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Interpretation of the above 

Any particular development of arithmetic cannot be chosen on the 
basis of the propositions of logic alone. 

A form of arithmetic, such as Nya, is a form of restricted 
quantification. 

That is, in order to indicate any particular arithmetic from the 
general form of natural number, 


[0, € €+ 1] 


I need to specify the ranges of values of the parameter &. 
The general form of arithmetic is 


Nwa [0f, & +1] 


Like the propositional variables, the arithmetical variables arrange 
themselves in types. 

Numbers correspond to exponents of operations on propositions. 

[Alternatively, numbers measure the quantity of mind’s folly (cf. 
L.E.J. Brouwer). ] 

Arithmetical types are also called “functional universes” or “natu- 
ral number objects”. For brevity, I shall designate them as “f-zypes” 
when determined by the stages (course-of-values) of an f-sequence 
fx=€. : 

Remark. Regarded as a category neither Nw (nor Nwa) is a discrete 
category, i.e. not every arrow is obtained as idy on some arithmetical 
object N. 


I now recall that each arithmetical object n>0 forms a category 
viz as follows: 


—empty category 
—singleton category 
—binary category 


n= © 
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At the limit of this series of abstract constructions stands the 
category N formed by a single object N in conjunction with infinitely 
many arrows from N to N ( corresponding to the natural numbers, 
031525342): 

Each arrow has the same domain and codomain, viz., the — 
unique object N. Composition of arrows m,n, corresponds to addition, 
ie. mOn=m+#n: 


Furthermore, if the “philosophical bridge” between occurrences of 
the natural number objects N is indicated as 1, =0, then 


m 
N —~> N 


oe 


commutes, since 0+ m=m and n+0=n. 


Appreciatory Word 

(For the purpose of understanding the text below recall that both 
the concept of formula and the concept of arrows generalize to the 
concept of diagram (Topos Theory). Furthermore, the latter concept 
generalizes to the concept of objects such as (calligraphic) characters 
and other complex signs. On the other hand, it has been known since 
the late 60s (folklore) that Howard had secured a proof which estab- 
lished the interconvertibility between formulae and terms.) 
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The logical object which corresponds to the natural numbers, N, 
in Tractatus, can be interpreted as a continuously variable set of natural 
numbers N related to a topos construction satsifying the usual Kock- 
Lawvere axioms (where the difference between two external natural 
number objects, N,, N, are interpreted as different stages of the con- 
struction of the internal natural number object No). However, rather 
than just viewing arithmetic as governed by processes of additions 
m+n of natural numbers m,n, the arithmetic of the Tractatus (WA) is 
founded ona generalized operation for a mul/tiple-successor arithmetic. 
Thus, given a number m, the value of m+/+ 1, the /+ Ist successor of'm, 
is a value which must exist in the arithmetical system WA (given that / 
exists). On the other hand, the diagonal value m+m of mtn is 
undefined by Tractatus’ symbolic conventions [cf. Tractatus 4.0411). 
Classically, the diagonalization of the two-place function m+n is 
denoted by the one-place function 2m (which generalizes to the two- 
place operation n-m of multiplication). The values of the latter func- 
tion may be used to indicate a formal series of fixed points 
2:m,2*m+1,2-m+2,...2:m+/,...,at which the arithmetical opera- 
tion of addition is “flattened out” and overtaken by the arithmetical 
operations n-m and /+ 1, 4m,n=0,1,2,3.... Although the latter con- 
structions of fixed points are not available within the framework of 
Tractatus, the latter affords other types of fixed point constructions 
which are related to the growth of the exponents of operations on 
elementary propositions and their truth-functional combinations. 

Now, observe that given any consistent set p of elementary propo- 
sitions ordered with respect to their logical complexity, there are no two 
elementary propositions p,q, such that q is 4p, i.e. the conjunction 
/\(p,q) is undefined whenever q is sp or pis —q. However, if, say, there 
is an elementary proposition r expressing the fact that a spot in the 
visual field is red, then there could be elementary propositions p,q, ..., 
expressing the fact that the same spot is not-white, not-black, . . .a series 
which may be interpreted as giving an increasingly correct “approxima- 
tion” of the proposition r. That is, if the number of distinct colors were 
finite and, as a set, containing, say, / members, then the / l-ary 
conjunction 


f-] 
/\ a eee } 
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of /- | possibly elementary propositions recursively entails r while their 
f— |-ary joint denial would be equivalent to —r , i.e. the elementary 
proposition p expressing that the spot in the visual field is nor red. But, 
obviously, this contradicts the independence of the elementary proposi- 
tions. An immediate conclusion of this meditation on the logic of colors 
is that in so far as colors may be comprehended by elementary proposi- 
tions, they must not be bounded by a finite set, the number of logical 
colors being numberless (zahllos) i.e. non-finite. Using a less archaic 
language, one says today that the problem of estimating a lower upper 
bound on the cardinal number of the number of logical colors remains 
unsolvable (even when notations for transfinite ordinals are allowed). 
And the same goes for membership in p, i.e. it is undecidable whether 
or not r (or p,q,...) is (are) among the members of the set p of 
elementary propositions p,q,r,...., and, it still remains unknown 
whether or not the latter sequence is co-extensive with the empty 
sequence of elementary propositions. Yet, if p is non-empty, then it can 
be shown that p’s cardinal number must exceed one, i.e. in terms of 
(cardinal) size, p must be, at a minimum, a 0-/arge set [cf Tractatus 
2.0121] 


Interpretation of the Above 

Quod decet bovem dedecet Jovem. 

It is, of course, well-known that the Tractatus text ostensively 
neglects the more fundamental aspects of the decision problem [Der 
Entscheidungsproblem]{Cf. Tractatus 6.5...: The riddle does not exist 
...]. For example, everybody knows today that it is not even sufficient 
(given consistency) to identify a formal system, such as WA, with its set 
of deductions, since one also has to consider with particular detail the 
manner in which it is verified that a syntactic object is a deduction— 
where, of course, the additional information or “structure” (semantics) 
being the (formal) sequence involved in building up the deductions 
themselves. Yet, obviously, there is (assuming Church’s thesis) a 
mechanical method (algorithm) of deciding whether 4 is a (formal) 
derivation of any existential formula Ax ®x. 

However, this is not the case for universal formulae—a topic 
discussed at length for the first time by Godel, 1931. Here are some 
simple examples. Given formulae ®,, ®, and ®, of WA one of the 
following cannot be derived in WA: 

i. ®, expresses that WA is (deductively) closed under modus 
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ponens and ®, holds 

ll. &, expresses that WA is complete for numerical arithmetic (wrt 
a specific arithmetical predicate) and ®, holds 

iil. ©; expresses that WA is consistent and ®, holds 

It is rather remarkable that, althought not explicitly stated, these 
facts may be guaged already from Frege’s Appendix to Grundgesetze, 
vol. II. 

With reference to ®3, the concept of identity of deductions 
(proofs) is absolutely critical. For example, there are at least two 
distinct proofs of the formula 


(®,) pA -p-(p—p) 


viz. 1. one ignores the conclusion (ex falso quodlibet), or, ii. one ignores 
the premise (since p — p is a tautology.) Here a formal identification of 
these corresponding two proofs is obviously a non-trivial problem. 
Furthermore, in this context it should be stressed that different styles of 
formalization may be compared with the use of different coordinate 
systems in geometry, where one system is particularly suited for the 
study ofa specific geometric relation, “suited” not in the sense of being 
manageable, but, rather, where the passage from one co-ordinate 
system to another may introduce singularities without geometric mean- 
ing (such as the indeterminateness of the second polar co-ordinate at 
the origin.) 
Returning now to Wittgenstein’s enigmatic notation 


Ce W)C) T)(%..--)] 


it must be immediately remarked 

that what is not is not recursively enumerable (r.e.). That is (even) if 
what is is r.e., its complement is nor r.e. However, neither is the set of 
finite models (of this context) r.e. so (a black-and-white) logical space 
would be incomplete for most finite &. On the other hand, from the 
incompleteness property one deduces that a sequence of falsehoods of 
order type N (=“w'4”) will not necessarily correspond to the constant 
function | (designating permanent falsehood) but rather to (by switch- 
ing non-linearly at infinity) the constant function | (designating per- 
manent truth) as the following recursion shows (where “|—” denotes 
the formally defined provability operator): 
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pele 
Mls= Ed) 
IMl:= Al 


Writing @ for | and O for | the following diagram relates the con- 
tinuum problem with the Liar Paradox (and propositional quantifiers 
with modal operators). 


fe? 
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A Continuously Variable Open Point Set 7 of Measure 0 


The set 7 is a totally disordered set with no distinguished first or 
last elements. The elements of rare called points and they are indicated 
(when present) by black dots (of variable sizes). 

The semiotical action corresponding to the event e e E where the 
set nis losing some of its points is the merging or identification of pairs 
of points < B, y> (with a single point a—which may also be (non- 
deterministically) identified with either B or + (as in)) 


eee ae open Po 


The dual event where 7 acquires new points shall be semiotically 
indicated by the action of splitting or discerning a single point a, 
thereby creating a (not necessarily ordered) pair {8, y} of points, 1.e. 


a + {B, y} 


A more precise notation for the set 7 is E(m) together with a 
calander signature, e.g E(n)a1x — 17x 76 

Different phases of the latter continuously variable set are shown 
as a continuously variable floor painting (reproduced on the following 
pages). Thus, this floor-painting serves simultaneously both asa picture 
and as a model for a finite set of the topoi constructed in the style of 
F.W. Lawvere. 


Remark. The here documented set E(7)4.x—17x 76 Only existed during 


the time interval indicated by the calender signature and has since that 
time never existed again. 


Continously Variable Open Point Set Of Measure Zero 
(Partial views 4 IX - 17 X 76—Moderna Museet, Stockholm) 
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Epistemological Intermezzo (I,II) 


, 


The simplest objects which are directly dealt with are called “signs’ 
and among them one distinguishes the e/ementary signs as an enumer- 
able sub-species which intersects any non-empty species of signs. 

Let E, denote an inhabited species of elementary signs. Then, by 
é,, | indicate a (w-) finite Nn, the image Nz, of which enumerates 
E, U{ A }. [Here “ A” is a sign for an occurrence of an empty sign which 
does not inhabit Ep. | 

I shall indicate that a natural number k belongs to Nz, by the 
(non-positional) unary system of indications 


Let oh esieGi: Abt leer 


If wis the k:th elementary symbol in Ep, then wdenotes the positive 
integer k +1. 

It must be decidable, given any object a, whether aeE) and 
whether a#w. Thus, Nz, is an intuitively decidable Nn since the map 
.:a— 1* is required to be effective. 

The decidability of the species of elementary signs is a necessary 
property for any direct correctness proofs [proofs of absence of errors]. 
On the other hand, the sequences of species of non-elementary signs is 
not even r.e. and neither are many of its members E,, E>, E3,..... Pp sit 
| Saher In particular, its empty members, Ey, are not r.e. 

For each inhabited species E;, there shall be an Nn, Ng, which 
depends both on FE; and the function & enumerating E,. 

Thus, the continuum of inhabited species of non-elementary signs 
shall be denoted by E—and its Nn by Ng. 


Reminder. 

Correct sequences of elements of E—such as programs—are 
among the most complex ontological objects so far encountered from 
searches at this end of the universe (Poets must ask themselves 
(again) if Mallarmé was not right —after all. —And, on reflection, must 
not proof-theorists, if not novelists, take Robbe-Grillet’s dictum, 
“Nothing is more fantastic, ultimately, than precision” into renewed 
considerations?!) 
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I, IT IS A WELL-KNOWN FACT THAT ACTIVITIES ENDING IN ART 
MAY NOT ALWAYS CARRY A WELL-DETERMINED MEANING OR SENSE, ON 
THE CONTRARY, THE LACK OF MEANING(-FULNESS) IS COMPENSATED FOR 
BY (PURPORTED) AIM(S) EXPRESSED BY THE PURPOSE(S) GOVERNING THE 
INSTALLMENT OF THE GENERATING ACTIVITIES FOR WHICH END SOME 
PARTICULAR OBJECT IS TAKEN AS A WITNESS. THIS SOMEWHAT CON- 
FUSED REALITY SHOWS THE INDISPUTABLE IMPORTANCE OF THE IN- 
TERPRETATION OF THE 


ORIENTED ACTIVITY cA. 


I, IN ORDER TO FIX THE PURPOSEFULNESS OF AN ACTIVITY cA. 


UNDERLYING ANY GOAL- 


SEVERAL RATIOS ARE TO BE MEASURED, SUCH AS 


INTEREST OF RESULTS 


1) 

EFFORTS INVOLVED 
AND 
2) LONG-TERM SATISFACTION 


EFFORTS REQUIRED 


GIVEN SOME SATISFACTORY MEASURES OF THESE RATIOS FOR AN 
activity CA THERE IS A FURTHER REQUIREMENT ON THE MEANS 
AVAILABLE BY WHICH THE RESULT(S) o cA ARE ACHIEVED. VIZ, 
IT IS GENERALLY REQUIRED THAT ANY AIM ACHIEVED THROUGH 

IS ACQUIRED ONLY AS FAR AS FAIR MEANS HAVE BEEN PROVIDED. 
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Thinking occurs as a form in many variables. 

Forms of thinking are forms of attention. (No discernment takes 
place if attention is not present.) Acts of attention preceed every 
identification. 

(When the Creative Subject discerns or identifies the values of her 
current free variables she is already enduring a succession of acts of 
attention. Here shall only be mentioned attention to variables and 
attention to forms.) 

(The geometry of forms is a notation for the projective content of 
thought, 1.e., the points of thought, when charted on a manifold, that 
are determined by the values of the free variables of its form(s).) 

When the Creative Subject identifies two thoughts or thought 
processes by means of yet another thought the two thoughts (or 
thought proceses) are said to be of the same type. 

(Types of thought are discerned by their (intrinsic) evaluation of 
the Creative Subject’s current free variables. 

From a geometric point of view thought has the shape of a 
manifold along which certain variables have been evaluated.) 

The form of thought which expresses attention to form is also a 
form of attention. In the limit, this form can be expanded as a manifold 
of attentions (mastered by the Creative Subject). 

Attention penetrates thought (in) as much as thought penetrates 
attention. Attention combined with thought is an operator of (inten- 
sional) discernment, a form of a complex perception in a space where 
mind and cosmos momentarily coalesce along a singular manifold of 
arbitrarily many dimensions. 

In this way, existence becomes, ultimately, a result of attention (or 
absence of attention). And attention is the result of a form of thought. 
What is is thus firmly trapped in our forms of thought. (or forms of 
absence of thought). 


Grammatica tua sit tibi in perditionem! 


324 


ANY VIOLATION OF THIS FAIRNESS PRINCIPLE IS TO BE CONSIDERED 
HARMFUL FOR THE CONTINUATION OF THE SITUATIONS S GENERATED 
BY cA. ON ACCOUNT OF THE DISPLACEMENT OF MODALITIES, CAUSED, 
IN PARTICULAR, BY THE DISPLACEMENT OF GOALS RELATIVE THE 


INSTALLMENT of CAL, 


II]. CLEARLY, THE CONDITION OF FAIRNESS FOR PURPOSEFUL AC- 


TIVITIES cA IMPOSES AN OBVIOUS RESTRICTION AS TO THE AVAIL- 
ABILITY OF MEANS FOR REALIZING cA. THIS RESTRICTION MUST BE 
EVALUATED RELATIVE THE HIGHER-ORDER AIMS UNDER WHICH cA Is 
SUBSUMED. AS FAR AS CLARITY AND CERTAINTY IS SOUGHT, THE FAIR- 
NESS PRINCIPLE IS BUT A HIGHER-ORDER MEANS FOR OUR EPISTEMIC 
DEVELOPMENT, AND ITS VIOLATION POSES OBSTACLES AS FAR AS 
(FOUNDATIONAL) COMMUNICATION IS AIMED AT (TO WIT, ITS DEEPEST 


THREAT), 
IV, FOR THE PURPOSE OF RESTRICTING THE ABOVE-MENTIONED RE- 
STRICTION, TWO Cc ARE DEFINED FOR THE SAKE 


OF OPTIMAL FREEDOM IN ACTIVITIES cA RESTRICTED BY FAIR MEANS, 
VIZ, 


(1) THE FIRST SPECTRUM WHICH WILL BE DESIGNATED FREEDOM] OR 
Fy AND IS DEFINED AS THAT REGIME P GOVERNING ACTIVITIES cA 
IN THE ABSENCE OF ANY OBSTRUCTIONS. ID EST, Fy ASSIGNS THE 


FOLLOWING INTERPRETATION TO THE FULFILMENT OF THE OPTATIVE 
MODALITIES CONNECTED WITH cA: IF T 1S AN AIM IN cA ano 
cA PROVIDES ( Q@) SUFFICIENT MEANS AND ( p ) ALL NECESSARY 
MEANS FOR REALIZING T weA » THEN T IS FULFILLABLE IN 
cA. F] CLEARLY CORRESPONDS TO THE PURPOSEFULNESS OF cA 
AND WOULD BE VIOLATED IN ANY SITUATION WHERE ( O@ ) ( B ) 

HOLD BUT T HAS BEEN (OR WILL BE) OBSTRUCTED. 
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Main Subject. 


Re: Tractatus 3.144 [ Names are like points, propositions like arrows ]. 


The world consists of arrows. The 
world disintegrates 
in arrows. 

Each arrow is a fact—a mental fact 

a mutual fact. 

Each fact is an arrow. 

Arrows run between points. The leftmost point serves as a com- 
prehension term for the rightmost point. 

(A philosophical problem can sometimes be analyzed as a stack of 
arrows, in which case its so/ution can be given as—a bundle of paths 
going through a forest of arrows.) 

The simplest arrow is the 


empty arrow 


it designates a point of negative dimension S-1. 

Clearly, the empty arrow does not consititue a philosophical 
problem —unless the negative dimension numbers do. Via negativa, 
again, nor does it constitute a philosophical solution —unless, that is, it 
points to negative infinitessimal dimension numbers close to, but not 
identical with, the points of —°%, the darkest dimension of cosmic 
existence. 

Presently, only 


& designates the continuum of empty arrows 
[points here play the role of comprehension terms for collections 
of empty spaces] 


C] designates the wnit space of a constant arrow 


a~B 
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(2) THE SECOND SPECTRUM WHICH WILL BE DESIGNATED FREEDOM) 
OR Fo AND WHICH IS DEFINED AS THAT REGIME P  covernine ac- 
tivitiesc A SUCH THAT NO ACT inc A IS FORCED BY COERCION, 
FRAUD OR ANY OTHER VIOLATION OF THE FAIRNESS OF MEANS PROVIDED 
FOR THE COURSE OF cA. Ip est. CA 1S SAID TO POSSESS 
PROPERTY Fo WHENEVER EVERY ACT IN cA IS FREE FROM COMPULSION, 
ID EST EXERCISED IN ACCORDANCE WITH THE CREATIVE SUBJECT’S FREE 


WILL. CLEARLY, THE SATISFIABILITY OF Fo CAPTURES EXACTLY WHAT 
IS INTENDED BY JUSTFULNESS oc A AND THE SPECTRUM OF Fo- 
MODALITIES IS PRECISELY ALL INSTANCES OF INSTALLMENTS OF GIVEN 
ACTIVITIES cA FOR WHICH FAIR MEANS HAVE BEEN PROVIDED, 


V, THE SPECTRA OF MODALITIES FOR cA thus SPLIT INTO TWO 
BASIC COMPONENTS, Fy AND Fy, BY PASSING TO THE DIRECT LIMIT 
OF THE PROJECTIONS OF F) AND Fo ON ANY cA. THE COMPOSITE 
F) Fo OBTAINS. IT CORRESPONDS TO THAT REGIME P’ cor waicy 
FREEDOM) AND FREEDOM) HOLD SIMULTANEOUSLY AND recA POSS- 
ESSES PROPERTY Fy Fo WE SHALL SAY THAT P is ELEUTHERIC FOR 
cA OR THAT THE ACTIVITIES COMPRISED BY THE SITUATIONS GEN- 
ERATED svc A ARE Cc VITIES IN THE REGIME P 


AXIOMS FOR 2X : 
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A unit space of dimension | is obtained by evaluating the arrows 


\A}—A 


A< {Al 


Reflection on negative dimension numbers < ~ | yields the higher 
dimensional unit spaces O,, a> 1). 

Each sentence is an arrow. 

—equations are all arrows. 

A sentence is rue if it points to the higher dimensional arrows —if 
its associated system of true equations are all arrows. 

Otherwise, it is false or absurd. 

Hence, it is absurd that all sentences are false. But it is not true that 
there is a sentence which is not absurd! 

Whence, we continue our sacrifice. 


Model Subject ® (®) 
Frege’s ‘The Real Way Is Not-Not Difficult’ 
(Don’t write what you write, or, write nothing) 


g(a) 
of (—9(8))=a 
B (+r 9(8) =a 
(“1 Mp(—9(8)—2) 
(IIIa): 
f(a) 
Mp (-r£-7 9 (8) =a 
B g 
. (“1 Mp—0(8) a) 
a)= 
eal eee er (E 
(ib aes = eee eer le eos 
f(a) 


a tae —<0) . 
OT ae 


5 F(a) = g (a) 
Taal (8) =a 


Mz (— (8) =U (8) 
fey ‘(Tica —a) 


INFERENCE SCHEMA FOR THC ) 
Vi De, Se eo 


Die SG 


VI: © & Aix). Aix) 


diz) Dk A(x) 


VII: De AF , SF eG 


TG 


THE GENERAL IDEA IS NOW AS FOLLOWS. THE BASIC RELATION F 
IN THE CONTEXT Dir-Q% 1s INTERPRETED as” » 
HAS DECIDED or soLven .W at THE NTY stace oF HER INVESTI- 
GATION OR RESEARCH IN cA", WHERE GS DESIGNATES AN 


INTENSION OR PROBLEM CONNECTED withe A . THE LOGICAL OPER- 
ators — , GOL, Vo ann —© are GIVEN THE FOLLOWING 


INTERPRETATIONS, 


“i |_| SIGNIFIES THE TASK OF OBTAINING THE ABSURDITY OF 
THE SOLUTION OF 


A 


"SOLVING BOTH Sand iF 


= 
= 
= 
= 


lyre 
vizgl : 


= 


www ertHer LL on HF 


Me ee "THE PROBLEM .& 
GIVEN ANY SOLUTION 


OF A 


= 


—lyvgl] 
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Mz a 9 (8) =a 
ea! My (—3 (8) = ‘) 
68 §(a)—G(a) 
Mg(—8(8)) = My (— 8 @) 


~~” 
aC) 
p(—0(8) =a 
B( w~L 9 (8) =a 
al My—a@) 24) 
6 & $(a)= 6 (a) 
My (—¥ (8) = My (— G8) 
(uy): - eee eee ee eee eee 
My (4 9(8) as: 
=I My(—9(ey=e) 
=a 
eas Tiana ) 
a)=@G 
Uy(—F 6) — My (—6(8)) 
(Ig): --------------- 


=a 
(Tapa) —2) 
3 (4) =G (a) 
gat, )) = My (— B (8) 


u (6) =a 
B i} 
("Tas s@y—2) 
25, F(a) —G (0) 
M;(—8 (8) —My(—G (8) 


x 
28 (a) =G (a) 
Mp(—B 6) = Mp(—8 (8) 


a(S g (8) eae 


TT iy(— 9) =8 


a Ba | 


(#): 
1S S& § (a) =G (a) 
Mg (— 3 (8) = Mg (— & (8)) 


L- 9 (8) = 
“Tity—sey—s) (Tag —aey—e ) 


(x 


(e 


IN ADDITION: 


Aix) [. S| SIGNIFIES THE TASK OF SOLVING THE VALUE OF 2X 


suc THAT ~O7( x) 


WHERE Aix) IS THE OPERATOR DESIGNATING THE EXISTENTIAL CON- 
STRUCTION PRINCIPLE, 


AMONG SOLVABLE PROBLEMS IN TH( » ) WE MENTION THE FOLLOW- 
ING TASKS (EXERCISE‘): 


SL—- BR Gre >~ G+ G wW 
SC R&BG-+~F-A%y -F —~Y 
WS — BF (3) 
Am B~iG—~ VG (4) 
Gm WGBrGorriG (5) 
(wv 6) ~~W@-¢ 
(6 @ £) B& CVG Reve 
“(4 @ay) 


REMARK: By (8), CONSISTENCY OF Tu(.) 1S ESTABLISHED, 
I.E. THC) IS A NON-TRIVIAL THEORY (I.E. EPISTEMICALLY 
PALATABLE) . 


(HISTORICAL) REMARK: L,E.J. BROUWER was THE FIRST LOGICIAN 
TO FORMULATE PRINCIPLES SIMILAR TO THE ONES GIVEN ABOVE, 
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Short Infinitary Process 4 IX—17 X 76 
(Moderna Museet, Stockholm) 


Idios Kosmos (I) 


Pre-socratic Ontologies 


Rta—concept of correct action. 
Ancient composition of arrows. (Laws.) 


0. Only the empty arrow remains the empty arrow when the empty 
arrow is composed with the empty arrow. 
—When any other arrow is composed with the empty arrow, it 


remains itself, whether or not the composition takes place to the left or 
to the right of the empty arrow. 


Event E =E,y ir Def. 
R: E-E (Being = Space = Action) 


Ultra- Environments E 


Types of Universes 


(lL). saris. Bh Phan ante aserees ABs De sree Siaiga shaie sath or eeesaeseaes 
CLI) seavis: 28S covet sevoio sesh wPendee Pa oe OR « a << 
(CUDD) eis etioets RRs ce ta deie sto De Do i arise hod cogs 0 o's Bee eleand 
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I. Monistic Universes A. 


Ia. ¥ contemplates the existence of empty universes 


and the embeddings 
oat ats E 


The event A may be completely indeterminate —or, it may correspond 
to a designated event which occurs interior to the event E. For example, 
the event A is the genesis of an empty event in the interior of E ata time 
t, or, A is the genesis of a progression of clusters of empty cosmoi 
experienced by © in the interior of E at any time r. The identity of the 
interior event E‘ shall be determined by the inverse image of the 
functorial action R of the realization map 
E‘—E 


Remark that it is quite possible that R-“(E) #E4 because of lack of 
certain symmetries (such as commutative diagrams!) 


Various Notions of Emptiness (Concepts of Absence) 
(Partial summary) 

The Empty Cosmic Cluster 

The Empty Arrow 

The Empty Self 

The Empty Thought 

The Empty Text 

The Empty Action/ Event 


Various Notions of E* (Partial summary) 
—Empty Ma 
—Empty No 
—Empty Buto 
—Empty Space-Time 
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MA-Ontologies. Case 1, X = 0). 


MA = MAg (Mirror Duality) 


le) fa 
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Part 


B/W Equation 
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Monistic Universes B 


Ib. & contemplates the existence of non-empty universes 


and the embedding(s) 
R: ESE 
Again, the identity of a non-empty monistic universe LH shall be 
determined by an inverse limit or image R-(E). And, again, it is 


possible that R-'(E) # R(E°) (if the reality of the situation is lacking in 
symmetries.) 


Standard Examples (Classical Set Theory) 
Singleton Sets: {-}, {A}, fe}... &c. 


ma 


E-Examples: Soliton Compositions. (Solitones). 


0. Agrapha Harmonia. 
[Cognitio Matutina] 


0.1 The Sound of Shiva—OMSAHASTRANAMAM 
[For Pandit Pran Nath] 


0.11 CJ ke —The x-times Repeated Constant Event. 
[Infinitary Composition. Locally Infinite Space. 
Fix Point Structure, k= «+ 1]. 


0.111 C] . The N-times Repeated Constant Event. 
[The Five Times Repeated Music, &c.] 


0. 111a N =3. Short Infinitary Processes. White MA. 


OOO=+.0... 


[where “.” refers to the empty space left by the left 0 
merging with its successor and “...” to the trans- 
finite term which covers the future of the constantly 
present boundary or middle term L. (Cf. the Black 
& White Algebra of the formal (binary) ontology 
AO®).] 
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The N-Times Repeated Constant Event [Version 
For Sound Waves] 


N=0. 0-D Toplogies For A Vertical Sound. The 
Zero-Times Repeated Event, O°, or The Sound of 
MA is defined by the Sound of an Indestructible 
Moment of Silence contained by a space equipped 
with a vertical topology. 


0 
C] —The Empty Sound 


0. 1111b. ieee Crystal Oscillators (Quartz). Digital Wave Forms. 


O. 


(Programs) 
Transfinite Case; 


—The «-Infinite Sound 


C] <xyz>—X,Y,z transfinite real variables. 


The complexity of constant events may be mea- 
sured in various ways. A convenient complexity 
measure for a constant event e shall be a certain 
ordinal number ord(e). The non-empty constant 
events 


Ea DE Bees. OG... 


are usually characterized by /imit ordinals a. Ord 
(QO) and ord (@®) are two distinct species of limit 
ordinals which define two families of initial seg- 
ments of the continuum of ordinal numbers, 0, and 
which (naturally) give rise to two (families of) natu- 
ral number series Ngand Ng respectively. The series 
of constant (canonical) empty events 0? is usually 
denoted N, [MA-ordinals]. 
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(Summary). The constant events OWN are defined by 
the (point-wise) composition of the three distinct 
curves 


De,s:a*sin (x) 
Dg,>:b «sin (y) 
Dez,+:¢ sin (z) 


the continuous point-wise compositions of which 
are omnidirectionally distributed in the interior of E 
as a mixture of a triple of phase-locked sine waves at 
constant frequencies and amplitudes such that the 
objects ON or O, obtain as the respective limit con- 
structions of this continuous process of composi- 
tion based on fixed (eternal) quartz crystal oscilla- 
tions in pre-determined ratios. 


More specifically, each sine-wave compactum Ol, describes an 
infinitely proceeding sequence of constant events Oy, the fixed ampli- 
tude of which is inversely proportional to the frequency of the constant 
events that build up this indefinitely on-going wave structure. The 
possible frequencies of these constant events are determined by a 
certain set of odd prime numbers. Thus, 2 certainly does nor belong to 
this set, but, say 5 may belong to it; or all prime numbers larger than 
any large but otherwise arbitrary prime number may belong to it with 
certainty. Hence this set may certainly be infinite. If the kth prime p, 
does not belong to this (possibly infinite) set and p, divides m/n, the 
ratio between two sine-wave components, then any ratio m:n:p, is a 
possible (but not necessary) determination of a sine-wave component 
in a (E-)realization of the composition ON or its transfinite extension 
O,. (The eternal presence being constantly controled or determined by 
what is eternally absent.) 

Elements which belong to the complex wave form EN are called 
chronons or time elements. Here the technique of analytic continuation 
is presupposed as well as the most efficient programs for the FFT [Fast 
Fourier Transform. ] 

At the moment when the Creative Subject enters a frame for a 
topos & as defined by the interior of E, the time manifold ON is 
supposed to already contain indefinitely many time elements which 
have not yet or never will be experienced by the Creative Subject. 


340 


The Yellow Book 


The moment at which the Creative Subject’s tactics of attention 
include attention to the time process EN, corresponds to a point in her 
life-world where a moment of life falls apart with one part retained as 
an image and stored by memory while the other part is retained as a 
continuum of new perceptions. 

This marks the beginning phase of the Creative Subject’s expe- 
rience of the fixed point composition ON, i.e. 


The N-times Repeated Constant Event 


[begun by me during the winter months of 1970 and continued into the 
present]. 

In a later phase of the Creative Subject’s experience of ON, the 
obtaining continuum of perceptions becomes gradually attenuated by a 
continuum of memories of a N-times repeated constant event EJ. Thus, 
the Creative Subject gradually comes to experience ON as a transfinite 
object order-isomorphic to the set of rational numbers 7 (where the 
latter may be identified as pairs of integers m,n, except for the rational 
number 0 (zero) which may be identified with the usual 0 in the set of 
natural numbers.) 

In particular, at this later stage of experiencing ON the Creative 
Subject does experience the conjunction of the continuum of percep- 
tions and the continuum of memories as a dense ordering of (the falling 
apart of) moments of life, i.e., an ordering without first or last elements 
and of Cantorian order-type 7. 

Finally, at the “transfinite stages” of experiencing ON, the Creative 
Subject arrives at a stationary subset of the generated continuum of 
perceptions at which she retains complete facultative control of the 
continuum of time-elements which defines the transfinite time-object 
],, [here « denotes (an ordinal of) some “large cardinal” and not merely 
a “large number” as connoted by the symbol N]. 


Digression 
I notice in passing that the formation of the pairs 


<3,ON> (@—2%) 
and 
<y¥,o> (@—%) (in particular) 


gives rise to the formation of (subjectively experienced) /ocally infinite 
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spaces (whose elements consist of correlations between moments of 
consciousness and time-elements belonging to the continuum of per- 
ceptions of the invisible time-manifolds O,). 

In particular, the composition O.,,s acts as a covering Cov(F) 
of a frame F of a topos &. That is, the lattice of infinitesimal constant 
time-manifolds 0 has a dense embedding in the interior of the topos 
Jrame if the latter is understood as already containing the finer (trans- 
finite) lattice <O,> obtained by projecting H, chaotically at each 
lattice point. 


N 
CN» }~——> oN 


For m = 1,2,3,4,5..., ONmis a /ocalization of ON ina topos frame F. 


_ The Composite Sound Wave O<,,,5 Covering F 
) ON: ) ~ The Infinitesimal Time-manifold F (7) covering F (at 
I any instantaneous moment 7) 

Each localization O« is a terminal object with a chaotic topology. 
(Single arrow) 

The covering space Cov(F) is a totally disconnected topological 
space of neighborhoods with a chaotic topology. 

2-D detail of the lattice Cov(F) 
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The disconnected space of subobjects of the time-manifold ON 
covering the interior of F restricts both horizontal and vertical move- 
ments by the attending Creative Subjects. Each attending Creative 
Subject may only compose with movements of infinitesimal arc- 
lengths, so that stasis dominates over movement and movement, when 
manifest, occurs only at infinitesimal velocities. 

[(Ultra-) Black Metastasis: Framed Abstract Buto [Sub-spaces of a 
Black Topology. See appendix II.] 


(Summary cont.) 

There exists a unique time-interval, r, in the space E defined by the 
length of the period of the resulting composite sound wave form 
Oexy7>- When the time-interval 7 has repeated itself N times, the 
time-arc Ty corresponds to the repetition of the constant event O N 
times —also written ON, or, more accurately, 

N 

<x,y,z> 
Remark that the unicity of the infinitessimal time-arc element r is here 
based squarely on geometrical considerations so that the constancy of 
the invisible event ON may be defined in terms of a unique geometrical 
congruence between the areas of the curves (boundaries) 


oO=oOl, oc, oF..... , Ok okt. Ja srie 


which, in turn, are defined by a point-wise composition of images under 
the analytic functions Aé sin(é). 

The triad <x,y,z > defines a class of equations E(x,y,z) which in 
turn determines a certain set of algebraic theories, Th(E), among which 
triples <X,Y,Z >and co-triples < X, Y°,Z > have played an impor- 
tant role in my early formulations of an ALGEBRAIC AESTHETICS 

For each Creative Subject © who attends the space E, in which the 
composition ON is freely developing, there exists a (subjective) time- 
interval, 7*, during which the Creative Subject experiences a constant 
event D2, y,>as a subobject of the E, —universal infinitely proceeding 
sequence of geometrically congruent composite wave forms CZ, y_,>. 

In general, the constancy of the subjective event 02, ,,. can be 
experienced as also fluctuating so that the subobject O%,,,> of Ey 
(created by a Creative Subject’s attendance) as a submanifold LJN* 
of Eq defines a continuously or discretely variable set (of (fluctuating) 
experiences of a temporal constancy of time). 
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Thus 02, ,, corresponds to &’s perception or image of Beas 
along the subjective time-arcs r* iterated N*times. Obviously, N*<N. 

In consequence of the latter inequality, the N*-times iterated 
time-element +* may be made to correspond to an “arrow of time” in 
Eq (point-wise speaking). 

Thus, Ep is obtained as a subjective space-time manifold of indefi- 
nitely iterated invisible constant events Oc, y,>. 


EY lea a el Ad rg : 


are considered the objects of this category and consequently 


are its morphisms. 
More precisely, ON has as objects 


Oto tc os 
and for each n=0,1,2,3,...,n morphisms 
nm” 
ON»—+, Eo | ee 


such that for any n morphisms (in OW’) 


6; . 
ON. —+ 7, 1=0,1;....,n-I,; 


there exists exactly one morphism 


OF, <M, 1, 0,..... Oo = ON 
so that, in ON, 
<M, 4), O3,..... , 9,-1 > Ik” = 6, , i= 0,1,...,n-1. 
If the arbitrary morphisms 
O29 


are regarded as n-ary operations of 
ON, then ON can be regarded as the category of constantly shifting 
events (which is simultaneously an algebraic theory), beginning with 
the event | — 0. 
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Monistic Universes T. (Limit Cases. Ultra-monism) 


Ic. Analogously, = will contemplate the existence of /arge monis- 
tic universes 


and the imbedding(s) 
R: E*—E. 


Remark. Already the figure “2” is here considered to denote a “Jarge 

number” in the sense that “2” corresponds to the smallest large number 

(among all numbers, 2 is “0-/arge”.) Thus, | is the largest “small 

number” and 0 is the smallest such number (0 is “0-small”.) 
Consequently, the set of small numbers 


(S) {0, 1} 


is a (0-large) finite set and it is unique if “0” and “1” are unique. The 
complement of S is 


(L) ae Ver. Se £C+1,...3, 


the set of large numbers—an4d it is usually nota unique set, unless “/+ 1” 
is unique. Furthermore, this set can be very /arge (in comparison with 
S). 

The set of natural numbers, N, is sometimes partitioned into small 
and large numbers. By 


O 
I shall indicate a generic small set of natural numbers, while 


shall denote a generic /arge set of natural numbers. In particular, for 
any generic brand N of natural numbers I may write 


N=OUG, or, 
N=U(0,M) 


to indicate that N is a generic set (brand) of natural numbers. 

[The well-known inductive paradox by which it is shown that all 
natural numbers are “small” can be resolved already by this generic 
partition of N. That is, the critical inductive step at “if n is a small 
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number, then n+1 is also a small number,” becomes vacuous (or 
“generic”) by the identification n =/since it entails that /<1, 1 being 
considered the /argest small number. 


The Heap Paradox. This paradox is a dual variant of the last one in the 
sense that closure under n ~ | (predecessor arithmetic) appears to fail. 
Hence, the appropriate induction principle sought is Brouwer’s princi- 
ple of Bar Induction, i.e. 


AaVbH[a(b)] 

H (s)v 7 H (s) 

AbQ(s_ b) > Q(s) 

H(s) = Q(s) 
Q(<>) 


Remark. \gnoring the problems besetting the continuum, the monistic 
universes contemplated so far may be projected as a series 


(H) Ll My... 1,10, 0. 


of “strokes” where h’=h+1, i.e., the (monistic) successor function 
governing the extension of H. In E, each sequence of monistic universes 
has a parametrical extension 


(H,) Pe | Pree Pe a a 


where “e” is acting as the finitization parameter. Thus, for each 
sequence s of monistic universes in E there is a parameter e, by which 
the projection of an infinite sequence on H is finitized by switching the 
projection to H,. Consequently, I may use the notations 


Be Hs Hooray 


to denote finite images of infinite sequences of monistic universes (in 
E). 

Furthermore, in order to get a notation for “0” some indication of 
the empty stroke, shall be used. E.g. @ may be used to identify such 
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indications. Since 1h(Q) =0 i.e. the /ength of the empty stroke is zero, 
this additional notational convention does not increase the length of 
the series H or H, (under the (recursive) convention by means of which 
1h (1) =1, and, in general, by which Ih (Ik) =k, k =0, 1, 2, 3,..... )s 

Notice that any monistic ontology based on the empty stroke has 
“length” zero. Viz. The (recursive) length of any sequence 


E® Q00,...... ,00,..... 
is bounded above by an infinitesimal constant 6>0, since 
[h(E®) =0. 


[Also, observe that the sequence E® may be of order type 7 (the 
“Hilbert Hotel”-effect), and, if read as a single (continuous) word it 
exemplifies an occurrence of a dense empty word, i.e. a word order- 
isomorphic with the set Q of rational numbers, i.e. the set of all ordered 
pairs <m,n > of integers m,n). ] 

The infinitesimal interval <0, 6)> of arbitrary sequences of 
empty strokes is an example of an abstract object generator whose 
image is obtained as a Jocally infinite space in the interior of the 
environment E. I use the notation 


E<2, 69> 


to indicate the continuous image of the infinitesimal interval <0, 6) > 
in the interior of E. 


Remark that “@” is here also used as a sign for the “empty printed 
event.” A blank sheet of paper may—or, may not—be considered as 
having printed the symbol for the empty printed event on both of its 
surfaces or only on one of them. The example generalizes to considera- 
tions of stacks of blank sheets of paper that easily yield intractable 
problems of identifications of occurrences of (perhaps totally undeter- 
mined) empty printed events (even apart from 9). In the limit, the by 
now familiar fixed point recursion (cf. p.316) 


MTR 
PT :=HE [) 
F1:=—[] 


emerges, where [ ] is chosen as symbol for the Empty Type. 
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Pi Le Le 
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B/W Equation 


Unidentified Universe (Partial view) 


Idios Kosmos (II) 
IT (Logo-) Graphic Forms Of The Continuum 


Black Body Radiation. Planck Oscillators. (Approximations of Abso- 
lute Darkness.) 


Black Topologies ................. Ea ea iS ondignavans es 
The Chaotic Black Topology ........... Ee leh stein aes 


A Continuum of Black Chaotic Topologies 


Ia. Indiscernables/Double-negation Topoi 
Ia, Indiscernables/Double-negation Spaces. 


Infinitesimal Distances /Infinitesimal Spaces. 

Infinitesimal elements are obtained by partitions of unity, and, as 
sets, contain 0 as their smallest member or minimal element. Thus, if 6 
is an infinitesimal, then . 


6-0 
and 
60 


are true relations (here “+” denotes the intuitionistic apartness rela- 
tion.) More specifically, given a topos € and an object X in €, the basic 
understanding when considering the topological structure determined 
on X by the logic of &is that given any two points x,y, in_X, to assert the 
negation —(x =) of the equality x =, means that any two points p,q 
are well separated (or at a measurable distance #0). 

Thus, given any point peX, the points well separated from p are 
the points 


xe {p} 
while the points not well separated from p are the points 


xen {p} 
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i.e. those points x which are infinitessimally close (or “very close”) to p. 
Since, intuitionistically, 


X=a-7{p}U-fp} 


is false in general, there must still be some space left unaccounted for in 
X. Remarkably, this space is a “grey areas” (a “no man’s land”) because 
it has no explicit description in the topos &. (Remark that a 7{p}= 
—{p} by Brouwer’s argument.) 

Implicitly described, the situation is as follows. Define a neigh- 
borhood H, around a point p as a subobject HC X which contains 
—-—{p} and also this “no man’s land.” This is expressed by the identity 


a{p}UH=X 


which says that every point in the space _YX is either well separated from 
p—or, it is in the neighborhood H, of p. 


Technical Remark. By substituting for the geometrical concept of a 
“measurable distance” the logical concept of “provability” (“logical 
distance”), it is easy to obtain “topological” variants of Gédel’s incom- 
pleteness proofs. /d est, steps of proofs are substituted for units of 
distance, where “proofs” of any (independent) axiom take exactly zero 
steps (i.e. are completely trivial proofs). 


ITb. Es — Space 


I. C-Space. 2-Space. Ultra-monism. 
la. The chaotic topology on a M-space jis given by the single 


non-unique arrow 
a: 


obtained by substituting every occurrence of q with p throughout all 
inequalities 


p¥q 
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including the case where q = ——p i.e. where (previously) 


while changing the apartness relation to a relation of identity. Set 
theoretically, M@ is treated as {p}i.e. as a singletonset. Inso far as p is not 
unique but takes on a range of ambiguous values p*=p’,p”,.... the 
singleton set {p*} is easily interpreted as a continuously variable 
(singleton) ser. 

Ib. From the chaotic topology one derives continuously variable 
sets of indiscernibles indexed by various wandering sets of distinct 
degress of chaos or indeterminacy. Thus, the sequence 


Ae W scsepsanciceee chs me... BEBE 


(with (inverse) limit point O) is logographically increasing in ultra- 
marine blue color elements while continuously decreasing in black or 
ultra-grey color elements (until, in the limit (via a passage through a 
“grey area”) only the boundary O is carrying a color space (distinct 
from the empty color space (white elements)). 

Ic. The chaotic set C is also interpreted as a set {0,1} or 2-space, by 
taking 0 as denoting an empty subset of C while | denotes the entire 
space. I.e. the arrow 


tera, & 


determines the interpretation uniquely (up to isomorphism). 

Id. By duality, by regarding all points —{p} and ——{p} as distinct 
from {p}, the M-space is transformed to a C-space of the (intuitionistic) 
continuum requiring a continuum of tactics of attention to the points q 
distinct (at any non-zero distance) from p. [In a construction of a pair 
<j, @ > of Black Spaces of the continuum it is often convenient to 
regard its first projection as a constant zero-function corresponding to 
the empty subset of the uncountable set of points along the intuitionis- 
tic unit continuum I¢, while its second projection takes | as its image — 
the latter, of course, denoting the unit interval of the continuum C.] 


le. The Ultra-black Construction 
E< a,a>_, E 


is a realization of the (intuitionistic) wniversal spread of elements of (a 
species of) ultra-black ashes as a (topological) covering of a pair of 
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universal (white) squares <O, O >. The latter are represented as highly 
polished aluminum mirrors measuring exactly | m? each—a measure 
which except for a meager subset excludes the boundaries of the mirror 
surfaces which continue the covering of the interior and span a surface 
measuring exactly four times 10 x .333. ...m? and identically covered by 
the same ultra-black particles—thereby reflecting the all-embracing 
effect of The Fire in The Mirror, an alternative title for The Painting of 
a Disaster (Multiplied). 
The latter, beginning a transfinite sequence 


E% Ze..... ‘ 
is constructed from the initial catastrophe 
E®..... a..... (Black MA) 


which is experienced fwice over (=E"™) under the guidance of noemas 
created by iterated passages through the interiors of Black MA during 
which a continuum of layers of darkness is traversed. Lumen 
increatum. Cognitio vespertina. 


Remark. When E is realized within the context of MA-Theater, 
MAg.., is also referred to as the /nitial Pine Sacrifice. (The ash paint is 
obtained and applied by mixing pine-sticks with fire.) 

le’ Remark that, in contradistinction to the sequence Ag of gradu- 
ally varying indiscernibles @, the vertical topology generated by the 
(ordinal) height of the topos is determined by the stochastic isomor- 
phisms of an initial chaotic topology My (chosen by the Creative 
Subject.) For the purpose of visualization, the finite models of an 
N-stack are sometimes used as an aid for intuition. 

(Ie”) In intuitionistic cosmology*, a solution to the Night Sky 
Paradox depends on both set theoretical and topological properties of 
the continuum C. The darkness of the night sky is indicative of the 
absence of additive groups of motion (i.e.absence of closure under a + b 
for arbitrary travelling elements a, b, of the light of the stars) while, 
simultaneously exhibiting a /Jogarithmic gradient of growth—allowing 
for models of multiple-successor arithmetics (representing degrees of 
“anti-darkness”.) 


*Intuitionistic cosmology is derived from Brouwer’s concept of geometry 
by which any cosmic (sub-)space can be obtained as the image of a continu- 
ous group of motions (such as Lie groups). 
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B/W Algebra 


Idios Kosmos (III) 


Post-socratic Ontologies. Non-monistic Universes. 
Binary Ontologies. Ternary Ontologies, ... , x-ary Ontologies. 


(A) Dualistic Universes. 
I. Binary Universes. [2-Ontologies. 2-Categories] 
0-1 - Universes: propositions as finite binary sequences 


2-valued Measures (Complete Boolean Algebras 
&c.) 


(Characteristic Function Universes) 
{V,A }—Off-On-Universes 


C] el -Universes 


propositions as infinite binary strings 


Binary Categories: <=,tt> 
<a ,H> 


&c. 
contemplates an endless formation of sets 
O,A,@, AA, A@G,..... F 
coded as a binary sequence 
O, 8,80, @8...... 5 
with arrows 


oO-0 
a! 
A-0 


This contemplation of ternary and binary universes arises out of a 
still more fundamental contemplation of a x-dimensional intuitionistic 
continuum the initial spread of which may be drawn as 
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Using modular arithmetic the following diagram pictures a binary 
code for the endless progressions of finite sets: 


0 1 2 3 4 5 6 7 8 9 0 IH 12 
Oe Oe ude Or a OS Qe: gf AOR, Dg) I 
Po 30 Oe oO AO 1 0 0O 1 I 
2. 20 <0. 0°. ae. 4 1 1 1! 0 0 0 0 I 
3-0-0. 10 @ 0 0 1 1 I | | 
4 0 0 0 0 0 0 0 0 0 0 0 
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Not all sets are well-founded —in particular those preceeding >’s 
initial contemplations of the universal spread of binary words in lexi- 
cographic order. Beginning with the elementary fixed-point equations 


and the usual self-referential formulae, ¥ is equipped to contemplate 
arbitrary non-well-founded sets such as 


again, with specific attention to the interpretation of the occurrences of 
lazy dots. 


I notice in passing their relations of duality with the finite but 
indeterminate Zermelo ordinals z (z) 
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II. The Model Theory of Algebraic Aesthetics. 


From univalent and ambivalent truth-values to binary, ternary,.... 
and «-ary truth-values. 


(INITIAL MAP) 
(FIRST DISCRIMINATION) 


J ) 
0 A 
A Sear ea (CATASTROPHE MAP) 
Ba ea (RECONCILIATION) 


Cl =e 7 (RETURN TO THE EVERYDAY MALICE) 


.4.2: By a "colorless" or "grey" WORLD ALGEBRA V we mean the notion 


V-AUS 


of dialectics, where 


L 
Le | 


I2 I 
_— _—_ 
> > 
Ses =_— 
> . 
ie 
= 


A 


< 
S 
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.4.21: EXAMPLE. V ={A { A { A } } 


together with its equational closure and tactical configuration is a WORLD 
ALGEBRA Jb 


.4.3: By a WORD ALGEBRA V we mean a WORLD ALGEBRA V containing 


some of the following equations 
C:V= A 
v=-O 


3 


0: V=- 


Ad Co Equation § yields “yAly) always fulfillable while Jy Aly) 
is always unfulfillable. 

Ad 1]. Equation 1) yields “yAly) always fulfillable if, and only if; 
dyAly) is always fulfillable and conversly with unfulfillable in place of 


Sulfillable. 
Ad 6 . Equation 0 yields VyAly)  fulfillable if, and only if, 
Jydn[Aty) g Az) ¢ ye ] and AyAly) is always 


unfulfillable if, and only if Vy[ a Aw g yv=y ] 


.4.4: Definition. The WORLD PROBLEM for V is the class of equations each 
member of which has [] as a solution. 

Definition. The WORD PROBLEM for V is the class of (mental) activities 
AE which (in Ey ) proceed over a span of indications of 


Note that in [] A A *, A , id est iteration (continuation) 


is idempotent. Of course, in terms of the mundane experience of the world, 
WORLD and WORD PROBLEMS for V are examples of what appropriately 
can be called IMAGINARY PROBLEMS. 
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Color Equations 


Color Equations 


i 1 
i ‘ 
| i 
t 1 
- | 
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Color Equations 


SEM LOTT Cs =] 


THE IDEA OF AN ABSTRACT LANGUAGE ORIGINATED WITH THE DISCOVERY 
OF SOME SIMPLE ALGEBRAIC PROPERTIES PERTAINING TO THE COMBINA- 


TORIAL OR SYNTACTICAL RULES GOVERNING THE PRODUCTIONS OF STRINGS 
OF SYMBOLS. ONE OF THE MOST ELEMENTARY ALGEBRAIC STRUCTURES 
INVOLVING THESE PROPERTIES IS THE SEMI GROUP WITH l, GENERALLY 
DESIGNATED a = CA ,° ), WHERE THE FIRST COORDINATE DESIG- 
NATES THE DOMAIN OF THE SEMI GROUP (ALSO CALLED THE CARRIER OF 
THE SEMI GROUP) AND THE SECOND COORDINATE DESIGNATES AN ASSOCI- 
ATIVE OPERATION (CONCATENATION) CLOSED WITH RESPECT TO THE 
DOMAIN OF THE SEMI GROUP, 

OPERATIONS PERFORMED oN A carRIER CAV ARE TERMED PRODUCTIONS 
OF THE STRUCTURE a AND THEY CORRESPOND TO SENTENCE FORMS AND 
OTHER GRAMMATICALLY SIGNIFICANT UNITS ON THE SYNTACTIC LEVEL, 

CHAINS OF PRODUCTIONS over A ARE GIVEN STRUCTURAL DESCRIP- 
TIONS IN TERMS oF IREES, af , WHERE THE “ROOT” DESIGNATES THE 
INITIAL PRODUCTION (oR “START SYMBOL”) AND THE BRANCHINGS DESIG- 
NATE THE SUCCESSIVE APPLICATIONS OF OPERATIONS ON PREVIOUSLY OB- 
TAINED “WoRDS”, By THE CLOSURE OF CA WE MEAN ALL TREES ae 
SUCH THAT ZF, OBTAINS IN a | THIS CLOSURE,CORRESPONDS TO 
THE LANGUAGE GENERATED BY a » DESIGNATED LEA). 

BY GENERALIZING THE CONCEPT OF A SEMI GROUP WITH 1 WE MAY 
OBTAIN A GLOBAL PRESENTATION OF (CA), THIS GENERALIZATION 


BRINGS US TO THE CONCEPTS OF CATEGORY THEORY, oNE OF THE HIGH- 
LIGHTS OF EXACT THINKING AFTER THE CREATION OF CANTOR’S 
“Parapise”. By a CATEGORY € we sHALL UNDERSTAND A COLLECTION 
oF OBJECTS, cCoRRESPONDING TO THE WORDS ON CA ABOVE, TOGETHER 
WITH A COLLECTION OF MORPHISMS, coRRESPONDING TO THE PRODUCTIONS 


GENERATING LLB) ‘ 
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OBJECTS WILL BE penoten AX, B. Ir. ng Yaa AND 
MORPHISMS A FO. 3 + seueeees 4 FOR EACH PAIR OF OBJECTS 
A. B. THERE IS A SET C:.A.B ) OF moRPHIsMs SAL CARRY- 
ING A To B , AND, IN ADDITION, FOR each AX In C. AN 
IDENTITY MORPHISM (A.A ), ALSO wartren J 

Ee. A 
A 
Now, IF THERE ARE THREE MoreHisms SAL FO. 3 SUCH THAT 


AA=-B.FYWOB=T.3F-aQ4 


THEN THE COMPOSITION OF THEM SATISFIES 
‘AIO 39 -A LOD 
Aso, ir FL: A>B. ten g A -HA AG 
A 


To COMPLETE OUR DEFINITION WE REMARK THAT A CATEGORY C ES 
ALWAYS CLOSED UNDER ARBITRARY COMPOSITIONS OF MORPHISMS, I.E. IF 


A eC. A,B) wwokOcC  B.T ). then acways 
AKOcC AT) 


THE SYNTAX or oe By CAN NOW BE SPECIFIED AS A CATEGORY 
CR WHERE THE OBJECTS ARE STRINGS OF LETTERS DRAWN FROM SOME 
FIXED ALPHABET AND THE MORPHISMS ARE DERIVATIONS (TREES) OF ONE 
STRING FROM ANOTHER. 

BY A DERIVATION CL) WE SHALL NOW UNDERSTAND THE FOLLOWING 


ORDERED TRIPLE 


ST). CiA,, dyed Eee OR ites 


at ee 
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WHERE 


(A, ....., A, ) DESIGNATES THE WORD COORDINATE, 
(SL, ....., A, ) 1S THE DERIVATION COORDINATE, AND 


(Asa—Gaeeeae Anz— Say) IS THE NEIGHBOURHOOD COORDINATE, 


THE LATTER GIVEN A JOPOLOGICAL INTERPRETATION (SEE BELOW), 


THE LENGTH ZERO DERIVATION <A). ),¢ > 1S 
REGARDED AS THE A -ipentity DERIVATION, WHILE THE LENGTH ONE 
DERIVATION COA. B).(A :A>B), (A - > WILL BE 
“ABBREVIATED” $A :A => BB AND PURPOSELY CONFUSED WITH THE 
“REAL” PRODUCTIONA = BIN LB), CLearty PD) may Be 
TURNED INTO Al INDEPENDENT CATEGORY, ID EST INDEPENDENT OF 


LB), 


THE IMPORTANCE OF THE ABOVE CONCEPTS COMES FROM THE FACT 
THAT MORPHISMS ARE EXAMPLES OF A GENERAL CLASS OF ARROWS. 
ANOTHER EXAMPLE IS THE CLASS OF FUNCTORS THAT EXISTS BETWEEN 
CATEGORIES THEMSELVES, 

A Functor Y From a CATEGORY C10 A CATEGORY C, Is 
SIMPLY TWO CLASSES OF ARROWS, ONE SENDING OBJECTS IN C, TO 
OBJECTS IN C. AND THE OTHER SENDING MORPHISMS IN ( On To Mor- 
PHISMS IN C. . FORMALLY, THE FOLLOWING SITUATION OBTAINS: 
tf Y 1s a Functor BETWEEN C, AND Cc. , ID EST 


rCo Cc. , THEN FOR 


every ALE Cc. , Ys asstens an Opyect YAM) iN C, AND 
FOR each SEC, Y assicns THE MORPHISM Y SA) ne 


1 
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Now, BY THE SEMANTICS or Le (A) WE MEAN A_CO-FUNCTOR 
g :CF2—— YU, 


wHere °U , OF COURSE, DENOTES THE SEMANTIC CATEGORY assocIATED 
WITH LA WHEN GENERATED BY THE SYNTAX CATEGORY CF, 

MORE SPECIFICALLY, THE CO-FUNCTOR DY sveciries AN INTERPRET- 
ATION or°F BY TAKING OBuects To CARTESIAN PRODUCTS In oU AND 
DERIVATIONS TO FUNCTIONS inCU . IN OTHER WORDS, THE SEMANTIC 
Catecory °U CONSISTS OF A CaTEGorY OF SETS anp FUNCTIONS anp 
THE IMAGE OF THE INTERPRETATION g IS CALLED THE SEMANTICS OF 


THE INTERPRETATION. FOR EXAMPLE, THE INTERPRETATION OF AN 
OBJECT A, OF THE SYNTAX CATEGORY CONSISTS OF THOSE FUNCTIONS 
Ul THAT ARE CONTRAVARIANT IN OF (THEY CORRESPOND TO 
RETRACTS IN A lopos), 


IF A 1S A MORPHISM in°U (I.E, A 1S A FUNCTION), THEN 
THE NEIGHBOURHOOD OF WH IS DEFINED AS THOSE MORPHISMS 
PL. i aieatic Ay THAT ACT AS IDENTITIES ON THE EXTENDED 


NEIGHBOURHOOD DOMAIN oF SM. THAT Is, A. ...../ SA, are 
NEIGHBOURHOODS OF SMM IF THE FOLLOWING DIAGRAMS COMMUTE; 


A xBxv Tr — Ac OT 
y: re: 


% 
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AxBxl — AxOAxT 
NY 
A 
Ax Bx Tr — AxAxT 


\/ 


WHERE A IS THE MORPHISM A.B 7 TM ano X INDICATES 
CARTESIAN PRoDUCT. 


FURTHER EXAMPLES OF GENERAL CLASSES OF ARROWS TO BE MET 
WITH IN CATEGORY THEORY - BESIDES MoRPHISMS AND FUNCTORS - ARE 
MONO-MORPHISMS anp EPI-MORPHISMS, As IN THE FOLLOWING 


DEFINITION. il 1S A MONO-MORPHISM In a Catecory Cc. 
iF For ALT O.S EC 


IO T=ASIDT=HA 


impties EO = iS) rFrFOUT-3901 
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DEFINITION, Oil 1s AN EPI-MORPHISM tn a CaTEGorY Cc : 
iF FoR ALLFO,IEC 


1O:B = T9IOB= T 
IMPLIES kO = iS) IF WIr'O-lI9 


TON ane BE OF IMPORTANCE FOR THE MAPPINGS OF THE 
INNER STRUCTURES OF TOPOSES., 

TOPOSES GIVE RISE TO YET OTHER GENERAL CLASSES OF ARROWS 
LIKE PULL-BACKS anp PUSH-OUTS. For THE MOMENT WE WILL STOP THE 


PRESENT CLASSIFICATION OF ARROWS, ONLY MENTIONING ONE FURTHER 


CLASS, AND LEAVING THE OTHERS FOR ANOTHER OCCASION, THIS CLASS 
IS CALLED THE CLUB OPERATORS, QD » WHICH ASSIGNS TO EACH OBJECT 
A A MoRPHISM 


be YA OA 


WHERE Y AND OD are 2 -FUNCTORS. 
FURTHER, TO EACH morpHism OF THE UNDERLYING 2 -CATEGORY 


r OF JI, A ps =CEEL Noreism Ul IN THE CO- -DOMAIN 2 - Cat- 


EGORY JI IS ASSIGNED SUCH THAT THE Catone “SQUARE” OBTAINS: 


YA oA 


Q: i. oW 


= 
ie 


Y= a, 
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Inturtivecy, (2 1s a NATURAL TRANSFORMATION Between CATEGORIES, 


SpecIFIC NATURAL TRANSFORMATIONS WILL BE PICTURED: 


Wo ease Xx 


THE CLUB OPERATOR PLAYS A PROMINENT ROLE FOR THE PASSAGE BETWEEN 
CATEGORIES, AS WHEN WE WISH TO GO FROM ONE SEMANTIC Catecory CU, 
TO ANOTHER SEMANTIC Catecory °U,. WITH COMMON UNDERLYING SYN- 
TACTIC CATEGORY “Ee . THE DEONTIC AXIOMS DETERMINING THE AD- 
MISSIBLE PASSAGES FOR SOME (2 are caLLep THE DOCTRINE OF THE 
CLUB OF CATEGORIES (or yust DOCTRINES FOR SCHOOLS), WHERE THE 


"CLUB” NOTION NOW REFERS TO THE CATEGORIES IN THE DOMAIN AND CO- 


DOMAIN OF QQ . FOR EXAMPLE, A SITUATION THAT IS TYPICAL FOR 
ANY DOCTRINE FOR SCHOOLS IS THE OPERATION OF PASTING OBJECTS 
(HERE, CATEGORIES) IN A CLUB. SO ONE THING PERMITTED IS TO PASS 


FROM THE SITUATION 


r = 
co % r 
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TO THE SITUATION 


YO 


=> 


WHERE ? DENOTES THE PASTING OPERATION AND Cr 


IS AN ELEMENT OF THE CLUB, 


DIAGRAMS OF CONCEPT FORMATION PROCESSES UNDERLYING FORESTS 


> 


OF CorRECT REASONINGS MAKE HEAVY USE OF > » ESPECIALLY 


WHEN THE CLUB HAS MANY-SORTED DOCTRINES FOR SCHOOLS, 


+ + + + + 


SOME ELEMENTARY CATEGORIES (Arrow AND Time CATEGORIES). 


(1) Let CV BE A (SMALL) UNIVERSE OF SETS. THe ARROW 


CATEGORY 
=> 
v 


WILL CONSIST OF THOSE OBJECTS 


A X, => X For WHICH X, 1s A DOMAIN FOR A AND X, ITS 
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CO-DOMAIN AND WHERE THE MorPHISMS, I.E. ARROWS 
A: A:K, > X, > AY, = Y,, ore 


THE PAIRS OF FUNCTIONS A, ’ A, SUCH THAT THE FOLLOWING 


1 
DIAGRAM COMMUTES, I.E, A N =AN A 


oP 
(2) IF os IS A (piscrete) PROCESS, THEN cy IS THE CAT- 


EGORY OF TIMES (RELATIVE oF ), IF INSTEAD OF VJ AND/OR CF 
WE PUT THE CATEGORY ON THE FORMS 


ye se ae 


WE GET THE (UNIVERSAL) CATEGORIES OF LOCAL AND GLOBAL TIME, 


¢ 


RESPECTIVELY, Gp 
FoR THE CATEGORY CV WE SHALL HAVE AS OBJECTS INFINITELY 
PROCEEDING SEQUENCES OR STRINGS 


x, = x,=> X,>-°::¢+> a, ree 


OF ARROWS BETWEEN SETS XV AND AS MORPHISMS SEQUENCES OF 


A -Arrows, LIKE THE FOLLOWING: 
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A ae A, As 


A A A A 
¥,— ¥— ¥, — ¥,— + -- 


"Pp 


=> 
IN TERMS OF ARROWS, V AND V DIFFER IN THE 
FOLLOWING WAY 


THE DEFINITIVE CATEGORY OF ALL CATEGORIES. 


For TOPOSES AS WELL AS ELSEWHERE, THE DOCTRINAL CATEGORY E 
1S THE FORGETFUL CO-DOMAIN CATEGORY oF THE UNIVERSAL FORGETFUL 
FUNCTOR 3 


E 


ITs OBJECTS ARE MANY-SORTED - BRACKETS, | | » AND Cups, 


LJ - anp THE MORPHISMS ARE OBTAINED THROUGH ITERATIONS IN 
THE CUMULATIVE HIERARCHY U oF ARROW OPERATIONS »——— 
FOR DENOTATIONAL CONNECTIONS BETWEEN OBJECTS IN E ‘ 


ANY DIAGRAM FoR A CONCEPT FORMATION PROCESS (GUIDED BY 
CorRecT REASONINGS) HAS AN ADJOINTED FORGETFUL CO-FUNCTOR 
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MAPPING ELEMENTS IN THE Process TO CARTESIAN PRoDUCTS OF OBJECTS 
IN AND MoRPHISMS To FuNcTIoNs (ARROWS) IN . EVIDENTLY, 
CarTESIAN CLoseD CaTecories (CCC's) WILL BE THE MOST PROMINENT 
TOOL FOR CONSTRUCTING Toposes. BY THIS LAST STEP WE ATTEMPT A 
MOVE FROM LAwverRE’S OBJECTIVE DIALECTICS to NATURAL DIALECTICS 
WHERE CLUB OPERATIONS AND OTHER NATURAL TRANSFORMATIONS 


(DOO ) DOMINATE OVER THE SPECIFICATIONS OF CATEGORY 
OBJECTS. CLEARLY, E CONSIDERED AS A CATEGORY WILL BE OUR 
ALTERNATIVE TO THE CATEGORY OF ALL CATEGORIES AS A FOUNDATION 
OF MATHEMATICS AND GENERALIZED CONSTRUCTIVE CONCEPTUALISM, 

OF COURSE, AND ITS SUB-OBJECTS WILL STILL SERVE AS 
OUR FAVORITE EXAMPLE OF INACCESSIBLE CARDINALS, TOPOSES, 
CosMOIS AND WHAT NOT THAT WILL BE ENCOUNTERED IN THE PURSUIT 


OF THE DELIGHTS OF EXACT THINKING. 


RECALL THAT THE OBJECTS OF THE DocTRINAL CATEGORY é iT Be 
k 
THE DENOTATIONAL CONNECTIONS BETWEEN SIGNS OF TYPE |a| OR 


k, Km 
LJ ¢ ja. cured la, | ) CONSIST OF THE POINTS OF INDI- 


CATIONS CONNECTED WITH THE LOCAL ARROW or PRE-MoRPHISM APPEAR- 
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ING IN SOME FIBER FOR A SITE BELONGING TO THE TOPOS E : 
THE RANK OR DEPTH OF ANY SUCH SIGN IS GIVEN BY ITS ASSOCIATED 
INDEX, 1.€. i+k OR i+k+98", AS THE CASE MAY BE. IN OTHER WORDS, 


k k, Km 
THE DEPTH OF A SIGN lal or LI la, | a nanes |a,| ) EQUALS 
THE NUMBER OF ARROWS OR PRE-MORPHISMS OF THE UNDERLYING BUNDLE 
OR SINGLE FIBER THAT DEFINES THE CORRESPONDING INDICATIONS. 


THE DEPTH OF AN INDICATION, IN TURN, IS GENERALLY EQUAL TO 
THE INVERSE OF THE RANK OF THE SITE OR STACK THAT ENVELOPES THE 
INDICATION, ANALOGOUSLY, THE DEPTH OF A TOPOS IS IN GENERAL 
EQUAL TO THE INVERSE OF THE RANK OF ITS SHEAF AND SO ON FOR THE 
-, i 
REMAINING STRUCTURES (FIBER BUNDLES, Af Ss, 40'S, SHEAVES, ETC.). 


IN THE OTHER DIRECTION WE MAY REFLECT UPWARDS OVER THE ENTIRE 
UNIVERSE OF SHEAVES. AS A FIRST STAGE OF THIS REFLEXION, WE 
ARRIVE AT A PRE-COSMOI, WHILE AT A LATER STAGE THE APPEARANCE 
oF A COSMOI oF COLLECTIONS OF SETS OF SHEAVES BECOMES POSSIBLE. 


For CosMOIS, WE MAY DEFINE LEFT ano RIGHT ADJOINTS as a 
UNIVERSAL PROPERTY OF EVERY CosmMoI. THAT MEANS IN PARTICULAR 


THAT EVERY CoSMOI IS SYMMETRICALLY SELF-REFLEXIVE wiTH RESPECT 
To ADJOININESS. 


ADJOINTS ASSOCIATED WITH SHEAVES AND TOPOSES ARE NOT NECESS- 
ARILY SYMMETRIC, BUT NEVERTHELESS DEFINED IN LEFT oR RIGHT FORM 
FOR EVERY SHEAF AND Toros. IF BOTH FORMS ARE PERMITTED BY THE 
DocTRINE ON A SHEAF oR Toros, THE UNIVERSAL PROPERTY IS RE- 
COVERED. SUCH SITUATIONS ARE REFERRED To AS DOCTRINAL CLUB 
CONSPIRATIONS - DCC’s - AND THEIR OBJECTS ARE THE ADJOINTED 


SHEAVES AND TOPOSES. 
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IN THIS WAY WE CAN CONTINUE TO REFLECT UPWARDS BEYOND THE 
CosMOIS TOWARDS MORE AND MORE COMPREHENSIVE UNITS AND THERE 
SEEMS TO BE NO CONCEIVABLE END TO THE ITERATIVE APPLICATIONS 
oF THE REFLEXION PRINCIPLE, ON THE OTHER HAND, DUE TO THE NOR- 
MALITY OF OUR SHEAVES, THERE IS NO CORRESPONDING INFINITE 
REGRESS OR DESCENT DOWNWARDS, SINCE ALL STRUCTURES BELOW THE 
SHEAVES COLLAPSE ULTIMATELY ON THE VOID INDICATION @&o, I.E. 
THE UNIVERSAL TERMINAL OBJECT Jr° . THIS PROPERTY WILL 
HENCEFORTH BE REFERRED TO AS THE WELL-FOUNDEDNESS OF THE STRUC- 
TURE IN QUESTION. ON THE CONTRARY, REGRESSIVE SHEAVES OR 
ToPOSES CAN NEVER BE WELL-FOUNDED AND THE SAME HOLDS FOR THEIR 
(INADMISSIBLE) DOCTRINES. 
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Color Algebra 


Appendix | 


Abandoned Lecture Notes 
on Intuitionism 


(From the Rheinbeck Seminar, 1984) 
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TEXTS By Luitzen Egbertus Jan Brouwer 


From L.E.J. Brouwer: Begrundung der Mengenlehre unabhangig von 
logischen Saltz vom ausgeschlossenen Dritten (Collected Works) 


Der Mengenlehre liegt eine unbegrenzte Folge von Zeichen zu 
grunde, welche bestimmt wird durch ein erstes Zeichen und das Gesetz, 
das aus jedem dieser Zeichen das nachtfolgende herleitet. Unter den 
mannigfachen hierzu brauchbaren Gesetzen erscheint dasjenige am 
geeignetesten, welches die Folge ¢ der Ziffernkomplexe 1,2,3,4,5,..... 
erzeugt. 

Die Bestimmungsgesetze endlicher Zeichengruppen sowie unbe- 
grenzter Zeichenfolgen von der Art der Folge Z, bilden besondere Falle 
von Mengen, deren Elemente von der einzelnen Zeichen gebildet 
werden. Die Menge der Ziffernkomplexe von ¢ werden wir mit A 
bezeichen. 

Mengen und Elementen von Mengen werden mathematische 
Entitaten genannt. 

Eine Species E heisst endlich, wenn sie mit der Menge der Ziffern- 
komplexe eines gewissen Anfangselementes der Folge ¢ gleichmachtig 
ist. 

Eine Species U heisst unendlich, wenn jedes Element von A einem 
verschiedenen Elemente w von U, zugeordnet werden kann. Im Falle 
dass die Elemente w eine mit A gleichmachtige abtrennbare Teilspecies 
von U bilden, heissr U reduzierbar unendlich. 

Es existiert kein Grund zu Behaupten, dass jede Menge oder 
Species entweder endlich oder unendlich sei. Dagegen steht fest, dass 
eine Species nich gleichmachtig endlich oder unendlich sein kan und 
zwar auf Grund des folgenden Satzes: 
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Haupteigenschaft der endlichen Species. Fur jede Herstellungs- 
weise der eineindeutigen Bezeichnung zwischen einer endlichen Species 
E und der Menge der Ziffernkomplexe eines Anfangselementes von ¢, 
kurtz: fur jedes Zahlungsweise von E, wird dasselbe Anfangselemente 
von € benutz. 


Die Species C, der Gruppen von n unbeschrankt fortgesetzten 
Folgen von zu ¢ gehorigen Ziffernkomplexen ist eine Menge derselben 
Kardinalzahl wie die Menge C. Um dies einzusehen, braucht man nur 
dem Elemente a, a, a; ay... von C das Element 


Aj Ans) Ans] --- 
Az Ans? Arne? --- 
An Arn A3n -- - 


von C, zuzuordnen. In dieser Weise bestimmt man gleichzeitig 
eine eineindeutige Beziehung zwischen den Punkten eines n-dimen- 
sionalen Kubus und den Punkten eines geraden Liniensegmentes (aus 
welcher unmittelbar eine eineindeutigee Beziehung zwischen den 
Punkte der geraden Linie folgt). 

Dieser Beziehung ist aber nich stetig wenn man z.B. (bei kon- 
stanten a),..., Aj, An+3, Anvg----) Ang ADWechselnd gleich | und 2 walht 
und a,,, unbeschrankt wachsen lasst, so bekommt man auf dem Linie- 
segmente eine gegen einen einzigen Punkt konvergierende Folge von 
Punkten, im n-dimensionalen Kubus aber nicht gegen einen einzigen 
Punkt konvergiertende Folge von Punkten. 
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The Two Basic Acts 
of Intuitionism 


by L.E.J. Brouwer 


From L.E.J. Brouwer: Historical Background Principles and Methods 
of Intuitionism (Collected Works) 


svistea’s The intervention of intuitionism of which the first seems 
necessarily to lead to destructive and sterilizing consequences, whereas 
the second yields ample possibilities for recovery and new develop- 


FIRST ACT OF INTUITIONISM 

completely separates mathematics from mathematical language, 
in particular from the phenomena of language which are described by 
theoretical logic. It recognizes that mathematics is a languageless activ- 
ity of the mind having its origin in the basic phenomenon of perception 
of a move of time, which is the falling apart of a life moment into two 
distinct things, one of which gives way to the other, but is retained by 
memory. If the two-ity thus born is divested of all quality, there remains 
the common substratum of all two-ities, the mental creation of the 
empty two-ity. This empty two-ity and the two unities of which it is 
composed, constitute the basic mathematical systems. And the basic 
operation of mathematical construction is the mental creation of the 
two-ity of two mathematical systems previously acquired, and the 
consideration of this two-ity as a new mathematical system. 

It is introspectively realized how this basic operation, continually 
displaying unaltered retention by memory, successively generates each 
natural number, the infinitely proceeding sequence of natural numbers, 
arbitrary finite sequences and infinitely proceeding sequences of 
mathematical systems previously acquired, finally a continually 
extending stock of mathematical systems corresponding to “separable” 
systems of classical mathematics. 
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THE SECOND ACT OF INTUITIONISM 

which recognizes the possibility of generating new mathematical 
entities: 

firstly in the form of infinitely proceeding sequences Pp, p>..., 
whose terms are chosen more or less freely from mathematical entities 
previously acquired; in such a way that the freedom of choice existing 
perhaps for the first element p, may be subjected to a lasting restriction 
at some following p,, and again and again to sharper lasting restrictions 
or even abolition at further subsequent p,’s, while all these restriction 
interventions, as well as the choices of the p,’s themselves, at any stage 
may be made to depend on possible future mathematical experiences of 
the creating subject; 

secondly in the form of mathematical species, i.e. properties sup- 
posable for mathematical entities previously acquired, and satisfying 
the condition that, if they hold for a certain mathematical entity, they 
also hold for all mathematical entities which have been defined to be 
equal to it, relations of equality having to be symmetric, reflexive and 
transitive; mathematical entities previously acquired for which the 
property holds are called e/ements of the species. 

With regard to this definition of species we have to remark firstly 
that, during the development of intuitionist mathematics, some species 
will have to be considered as being re-defined time and again in the 
same way, secondly that a species can very well be an element of 
another species, but never an element of itself. 

Two mathematical entities are called different if their equality has 
been proved to be absurd. 

Two infinitely proceeding sequences of mathematical entities a,, 
Ce , and by, by,..... , are called equal or identical if a, =b, for each 
v, and distinct, if a natural number s, can be indicated such that a, and 
b, are different. 
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Essentially Negative Properties 
by L.E.J. Brouwer 


In order to estimate the significance of affirmative or negationless 
mathematics, the development of which is sometimes advocated, it 
may be useful to publish a simple and clear example, which I gave now 
and then in courses and lectures since 1927, and in which a simply 
negative property (i.e. the absurdity of a constructive property) is 
realized in such a way that no hope of transforming it into a construc- 
tive property can be justified. It consists of two real numbers which are 
different though neither can be proved to be greater or smaller than the 
other, let alone that they can be proved to be apart from each other. 

Let a be a mathematical assertion that cannot be tested, i.e. for 
which no method is known to prove either its absurdity or the absurdity 
of its absurdity. ! 

Then the creating subject can, in connection with the assertion a, 
create an infinitely proceeding sequence of rational numbers aj, a), a3, 
... according to the following direction: As long as, in the course of 
choosing the a,, the creating subject has experienced neither the truth, 
nor the absurdity of a, every a, is chosen equal to 0. However, as soon 
as between the choice of a,_, and that of a, the creating subject has 
obtained a proof of the truth of a, a, as well as a,,, for every natural 
number pv is chosen equal to 2. And as soon as between the choice of 
a, , and that of a, the creating subject has experienced the absurdity of 
a, a, as well as a,,, for every natural number pv is chosen equal to — 2°. 

This infinitely proceeding sequence aj, a5, a3,... is positively con- 
vergent, so it defines a real number p. 

If for this real number pthe relation p >0 were to hold, then p<0 
would be impossible, so it would be certain that a could never be 
proved to be absurd, so the absurdity of the absurdity of a would be 
known, so a@ would be tested, which it is not. Thus the relation p>0O 
does not hold. 


'For instance the assertion that there exists a quadruple of natural 
numbers 2,a,b and c, for which the relation a+b=c holds, or that in the 
decimal expansion of II there occur ten successive digits forming a 
sequence 0123456789. 
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Further, if for the real number p the relation p<0 were to hold, 
then p>0 would be impossible, so it would be certain that a could 
never be proved to be true, so the absurdity of a would be known, so 
again a would be tested, which it is not. Thus neither does the relation 
p<0 hold. 

Finally let us suppose that the relation p=0 holds. In this case 
neither p >0 nor p<0 could ever be proved, so neither the absurdity 
nor the truth of a could ever be proved, so the absurdity as well as the 
absurdity of the absurdity of a would be known. This is a contradic- 
tion, so the relation p=0 is absurd, in other words the real numbers p 
and 0 are different. 

Consequently for the real numbers p and 0 the simply negative 
property p 0 holds, whilst neither of the properties p>0 or p<0 is 
present, let alone one of the constructive properties p >0 or p <0. Thus 
for real numbers the relation # is an essentially negative relation. 

Analogously, if at the end of the third section above, —2° is 
replaced by 2°, then for the real numbers p and 0 the simply negative 
property p>0 holds, while the constructive property p>0 does not 
hold. Thus the relation > of virtual order is also an essentially negative 
relation. 
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Lecture Notes on Intuitionism (1) 


Cognitio enim contingit secundum quod cognitum est cognoscente. 
Cognitum autem est in cognoscente secundum modum cognoscentis. 
Unde cuiuslibet cognoscentis cognito est secundum modum suae 
naturae. 

Th(%) is the intuitionistic theory of initiable mathematical reali- 
ties. This theory contains many possibilities but they are all character- 
ized by being bounded by what is presently given.* 

Since what is present to the creative subject, £, varies with the 
stages of her illumination, it is by studying the very variations of these 
stages that we can grasp what kind of possibilities ¥ is /imited by. 

For limited she is at any stage of illumination, be it after @(n) lives 
or not. But even so, we can agree that > is never /ess illuminated after 
the nth illumination than she is after her first initiation with the practice 
of a single successor function Ago, that is, after her very first illumination 
(by an unending series of natural numbers). 

The theory of the creative subject, Th(%), derives its entire ratio- 
nale from the assumption that iterations of illuminations initiate ¥ to 
grasp still higher stages of illumination. 


of universes. 

Inside a universe 2/there emerges two kinds of events, viz those 
which are judged to hold for the fleeing properties of Vand those stable 
or non-fleeing properties which hold for the already arrived events 
together with their lawful (functional) continuations within the limits of 


U. 


*The immanently derivative character of symbolic assertions stems from 
the impossibility of a presuppositionless interpretation of occurrencies of 
symbolic events. 

Hence, all symbolic actions are lost in their own opacity which individual 
assertions consecrate as a kind of ideological subjective camouflage in lieu of 
the apodictic evidence for the aberrance of Being. 

As a result, isolation becomes a prerequisite as a means of communica- 
tion as does the need for undoing what has been instrumental for the reifica- 
tion of the interior monologue of the Creative Subject’s True Self. 
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While classical logic was shown inadequate by Brouwer, he did so 
mainly with reference to the fleeing properites of 2/ while maintaining 
the validity of classical logic at least for the case of all events already 
arrived. That is, Brouwer viewed the “already arrived” as something 
finite for which he maintained the classical principles of logic, including 
tertium non datur. This view point, however, overlooks the real possi- 
bility of our knowledge of the arrived events itself being a “fleeing 
property.” More precisely, just because something once has been 
proven to have been constructed, that does not mean that it can be 
found now or even in the immediate future. That is, we may not now be 
able to locate the construction any longer, except by starting all over 
again, thereby repeating the entire previous existence proof before we 
may continue. And just because something was done once doesn’t 
imply, analogously, that it can be done again, so one must prove the 
possibility of iterating an old proof, especially if the context has 
changed markedly since the original proof was effected. Ex eo quod 
aliqua res est cognita esse, non potest evidenter inferri quod alia res sit. 


We say that P is a “fleeing property” if 

i. For each natural number n, there is a method M, deciding 
between P(n) or its absurdity (not-P(n)): 

il. It is not known whether a method M, can be written down by 
means of which a natural number n can be calculated such that P(n) ; 

lil. There is no proof of the absurdity of P(n) i.e. of not-P(n). 

By a critical number K, of the fleeing property P we understand 
the (hypothetically) smallest natural number possessing P. If n< K,,n 
is called a down-number and if n>K, an up-number. 

But now it becomes obvious that the property of being the number 
of all possible proofs itself becomes a fleeing property, hence contra- 
dicting the finiteness of all possible proofs (as free creations by the 
Creative Subject herself when considered as sub-spaces C,, of the graph 
of the species C,, n>m.) Thus, there is a deep contradiction in 
Brouwer’s foundations of mathematics. 


As soon as we abandon the use of restricted quantifiers many fleeing 
properties seem to reside in 2/. 
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However, soon one makes the experience that by passing to the 
next universe 7?/’, the fleeing properties of ?/ are transformed into 
harmless decidable species. That is, up-numbers of 7/together with its 
critical numbers, become down-numbers in 2/’. 

The species @ of critical numbers of a universe 7/ forms, in some 
sense, the boundary or limit of %’s knowledge of 1/ called the critical 
boundary or limit of ¥. 

This limit is surpassed by the passage to the immediately next 
universe 72/’. Yet, 7/’ awaits further fleeing properties as soon as 
restricted quantification is abandoned again. 

The length of the sequence ?/ of universes is a measure of the 
failure to learn from the experiences with unrestricted quantification. 

The problem is not to be able to extend the sequence ?/indefinitely 
(that is already taken into attention) but to c/assify the many different 
ways in which transitions from one universe to another takes place. 

Thus we shall expect to deal with a branching sequence of uni- 
verses, each branch modelling a uniform class of transitions from one 
universe to another. 


Lecture Notes on Intuitionism (II) 


Aspects On The Continuum 


Introductory Remarks 
We choose an Jnitiation Number N as we choose a real line 
(R,) Che es, 


located around a real point x or with Weierstrass’ arithmetical 
notations 


(Ry) 0,1,2,3,...,2... © 


(The fact that the entire line R can be mapped | - | to the closed 
interval [0,1] cannot be more astonishing than the fact that all classical 
and intuitionistic continua are cofinal with an Initiation Number.) 
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We think of the term », the leading term. as givenamong the terms 
that are included in the Initial Number N. 

Assuming that Ry is monotone and increasing (if not, drop the 
superfluous terms) we know that for some term n < p, y(n) = v. Letting 
also y be monotone and increasing, and such that ~"(0) = v, yg indicates 
a law or leading operation by means of which terms to be included in 
Ry are defined. (And the graph of ¢"(x) is called the orbit of the leading 
action ¢.) 

[From a modern point of view one is here dealing with an applica- 
tion of the number-theoretic axiom of choice (AC-NN) 


Vndm R(nymF Sf Vn R(n,f(n)) 


The interesting question is, of course, whether fcan be choosen as 
a recursive function or not, i.e. whether or not Church’s thesis is an 
acceptable principle. ] 

The dots indicated in R are explained by pointing to Euclid’s first 
Axiom. Arbitrarily long lines can be drawn and each line is still in the 
possession of the property of being further extendable. 

It doesn’t follow from the fact that we can draw arbitrarily long 
geometrical lines, that we also thereby are endowed with the capacity to 
extend further any one of them. In point of fact, given that we can draw 
arbitrarily long lines why even be interested in extending any one of 
them since a line together with its extension can be obtained as just 
another arbitrarily long line without any fuss about concepts of “exten- 
sions” (and “limits”). (No topology.) 

If an arbitrarily given line R can be extended, we must ask, how? 

If we assume that the extension obtains by continuing the generat- 
ing operations of which R is the result, then not only must they be 
specified (and hence no longer remain completely arbitrary) but so also 
must the fact that, taken all together, just the generating operations 
suffice for the end result R( screen against objects falling from heaven). 

If the original generating operations for R turned out to be 
insufficient, then other means must be sought. In any case, they must be 
specified and in addition, be proven sufficient (since we are employing 
more powerful but so far untested means). 

In any case, we are moving towards the topology of the geometri- 
cal line making it come nearer the behavior of points on the real infinite 
line. 
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Turning now to the intuitionistic concept of the real line, consider that 
each initiable mathematical activity starts from a fixed Jnitiation 
number, N (Anfangszahl, Hausdorf, 1907). 

Once the beginning ofa series of Initiation numbers has been per- 
mitted, there is no end to the mathematical possibilities so opened up. 

Once initiated into a beginning of a mathematical activity, 4y, we 
shall move in an orderly fashion from one mathematical reality to 
another, where the latter reality remains just a possibility as long as we 
remain in the former reality. 

The jump from one mathematical reality to another is obtained by 
exhausting a reality which at present is at hand until a limit is reached 
and from which another reality is formed. 

The search for mathematical possibilities is moved by a desire to 
expand mathematical reality. Every new-formed mathematical reality 
contains the key to any further mathematical possibilities. It is the 
possibility of initiating a mathematical activity again and again which 
our understanding of the (increasingly) varying mathematical reality 
must be based on. In particular, it is the reality of the formed limits in 
which the mathematical possibility operators reside. 

Each process realized by a mathematical activity _4y is cofinalin N 
(or one of its initial (singular) segments). 

In particular, if 4, realizes a continuum, C, the process C is 
cofinal in N. 

The initiation number, N, of a mathematical activity is usually a 
limit point of a previously introduced activity 4y,, based on an initia- 
tion number N’ which was obtained as a limit of a still earlier math- 
ematical activity. 

If N’ forms a proper initial segment of N i.e., if 

NN 
and is not cofinal in N then _4y is said to be a regu/ar mathematical 
activity and following upon N’ in the ordering of initiation numbers 
Oe | ee 

If N is an initiation number which is not cofinal with an initial 
segment of any previously obtained initiation number, then —4y is said 
to be singular mathematical activity. 

The simplest possibility of a singular mathematical activity 
obtains with _4,y as a limit of an unending but well-ordered chain of 


regular mathematical activities with regular initiation numbers Nop, 
Nor, Nio.- +--+ such that 
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N=lim Noo, Noi, Nios ----- 


and N is cofinal with Noo. 


Remark. Without the Axiom of Choice, there are (classically) no 
regular limit numbers above w (= N,) and only 0and | below. Thus, “2” 
(=“10”) is the “smallest” singular ordinal number. 


The first singular initiation number N = N° is the first internal limit 
imposed on the seemingly unending chain of increasing mathematical 
possibilities which all begin as regular mathematical realities. 

In order to transpose a possibility of a manifold of mathematical 
realities into a manifold of new mathematical possibilities we must be 
initiated into a mathematical activity which will contain the latter 
manifold as a reality. 

None of the previous regular activities contains the new manifold 
as a reality but at the limits of the said regular activities we shall 
construct a “diagonal” thereby delineating the internal limit as well as 
the construction of the first singular initiation number N°. 

Because of the breakdown of the monotone increasing cofinalities 
of the initiation numbers Nog, No, Nyo.----- , the splendid regularity of 
the formation of new mathematical possibilities has been spoiled and 
we are about to start contemplating an entirely new form of substitu- 
tion so that a sequence of regular initiation numbers, all larger than any 
of the previously obtained initiation numbers, can be picked up again. 

For a traditional mathematician, of course, there is only one con- 
cept that comes to mind: Cantor’s classical concept of Diagonalization. 

But, then, the first question is: how do I know that the diagonal 
construction is unique and how do I tell apart two such constructions if 
they are not equivalent? 

Yet, the diagonal construction exhausts the possibilities contained 
in the initiation numbers Nog, Noy, Nio.----- . It is this power of N° 
which defines the reality of a first internal limit of mathematical 
possibility. 

All the realities that have been encountered by following the 
sequence -4y_., 4 4Anigr + have been regular realities. Nothing 
upset the regularity of mathematical reality until someone delimited the 
work so far layed down by laying out a diagonal following the exact 
contours of the limits of regular reality. 
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If you are not permitted to transgress the diagonal contour of the 
work you have so far layed down, then, indeed, you have exhausted all 
your possibilities and reached the limit of the realities encountered so 
far. 

Yet, it seems, by staying where you are, i.e. on the diagonal, 
mathematical reality is not becoming enriched. Rather, it stays fixed 
and you have taken a step out of it, seeing just the far end contour, as it 
were, from a distance. 

In order to find yourself back in mathematical reality again, you 
need to be initiated into a mathematical activity which has a replica of 
this contour well within its limits and while rising towards those limits 
you may survey the totality of your previous mathematical reality up to 
and a bit beyond the fixed diagonal contour. 

Since there is no possible communication between these two 
mathematical realities, i.e. the latter contains an initial assumption 
which was not permitted by the reality of the diagonal world, we must 
be initiated into a third mathematical activity in terms of which all 
communication between the diagonal world and its “successor” takes 
place, i.e. a mathematical reality which treats the reality beyond the 
diagonal world as a regular extension of it. But this is where all the 
trouble comes in. 

When I speak of picking up again a regular sequence of initiation 
numbers, I speak of a mathematical possibility which is formed out ofa 
reality which constitutes a conceptual break with any mathematical 
reality encountered so far through the sequence Noo, No}, Nyo.---- ; 
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According to Brouwer, intuitionistic mathematics must be regarded as 
a free creation by the human mind. 

The freedom with which the Creative Subject constructs math- 
ematical objects is only paralleled by her freedom of choosing the rules 
upon which the existence of her constructions depends. Although 
freely chosen, these rules need not correspond to any given mathemati- 
cal object although the result of following the rules may do so. It is even 
possible to consider freely chosen rules the following of which certainly 
does not correspond to a construction of a mathematical object. 

It is not quite clear how free one is in making a distinction between 
the latter kind of rules and those the following of which leads to a 
mathematical construction. It is indeed possible to consider cases 
where one may consider the result of following some rules under both 
aspects, i.e. the “same” construction « is connected with two distinct 
objects, say, a text T={s} and a natural number n =s. 

In such a case the Creative Subject is not completely free to 
interpret the resulting construction because unrestricted freedom of 
interpretation would introduce a possibility of deep confusions. 

Thus, because of the requirement of the c/arity of intuitionistic 
mathematics, the latter cannot be regarded as a Janguageless activity as 
stated by Brouwer. This does not mean that, say, the intuitionistic 
continuum, C, will not eternally remain without an exhaustive descrip- 
tion C[7], but only that cases of ambiguity are resolved by introducing 
specific rules for the use of certain combinations of signs. 

It follows from the above that the logical approach to problems in 
the foundations of intuitionistic mathematics is by regressive logical 
methods. That is, the Creative Subject first arrives at an intuition of the 
continuum C and only thereafter does she arrive at the intuition of a 
description C[r] of C. While the latter description necessarily remains 
incomplete, nevertheless, in the course of constructing a description 
C[r], the Creative Subject encounters a description b’ of objects B 
which are finite substructures of C. 

One unambiguous such object is the empty continuum, Ac, 
described by a fulfillable intuitionistic method, 7/,_, corresponding to 
the first act of intuitionism, while another ambiguous such object 
would be the process of events defining the series of initial numerical 
signs known by “heart.” 
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(KIO 8 AS cc 


That is, does a description b’ of the series K, correspond to a finite 
mathematical object or must the “object” K,, be identified with some 
species of “pre-ontological” objects? That is to say, the problem is 
whether or not the Creative Subject prefers to take the initial acts out of 
intuitionistic mathematics proper. If she does, then b’ does not corre- 
spond to any mathematical object and the symbol K, becomes 
mathematically unambiguous in the clear sense that it does nor belong 
to the language of intuitionistic mathematics. But this must also mean 
that the Creative Subject has lost her freedom to rely on the initial acts 
of intuitionism when effectively considering the existence of mathemat- 
ical constructions. That is, the Creative Subject is forbidden to consider 
an intuitive Nn such as K,. 

Again, the existence of this possibility shows that the complete 
freedom with which the Creative Subject constructs her mathematical 
objects is fictitious and, therefore, stands in need of an adequate 
formalization. In particular, the logical mysticism surrounding her 
initiation into the abstract activity of the beginning steps of intuitionis- 
tic mathematics stands in need of a detailed formalization. 
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Theater of the Eternal Mind 


MA-THEATER: 
From Abstract No To Abstract Buto (1968-1988) 
[ABENDSCHAUSPIELE/COGNITIO VESPERTINA] 


According to Zeami, dance is instructed by song, i.e. poetry. Thus, if 
dance is instructed by abstract symbols instead of (concrete) words, 
abstract dance is created. 


is a symbol for the Empty Dance 


(Utsu Buto - Void Buto) 

The stage on which the Creative Subject shall be born is a lattice of 
(existential) contradictions —a vacuum encased by darkness. 

Abstract No begins with a study of Non-Being and ends by a 
presentation of the character MA —annotated with its appropriate X- 
index, MAx=MA. More generally, “MA-Theater” stands for “X- 
indexed MA- Theater” of which Abstract NO is a separable sub-species. 

By contrast, the X-topocosm of Abstract Buto is characterized by 
(the consequences of) the singular identity 


A = He 


ayyn 


which is also written 


Remark on Ankoku Buto. The character ANG signifies, with complete 
silence, what the concept “Day” stands for —while the character com- 
plex ANKOKU signifies the darkness brought about as the sounds of 
civilization already at dawn pierce through the daylight of what was 
once true. 


Ankoku Buto-no-Zhuang Zhou from the Flowers of the Black 
Chrysanthemum (1985) is my second composition in the style of Saido- 
Buto and it too is characterized by the abstract identity 


@=O 


where “ O ” now also carries the connotation of “Day.” 
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Circles of Being: @) OC) © O © 
Circles of Darkness: a) @ @ © © 


The Circles of Being and Darkness are unified in Abstract No by 
the identity 


ti WA 


Reminder on Yugen. Yugen applies to speech, to the sounds of words. 
Yugen signifies the deep beauty of the darkness in which the sound of 
words envelope the Day. 

Being, shattered by the sound of words—the flowers of a Black 
Chrysanthemum. 


Saido-Buto designates the continuous trajectories of the infinite- 
simal arrow arabesques of a shattered Being falling through the infinite 
darkness of the mind’s dislocated centers. 


(Remark on the formal derivation of the “character” SAIDO-BUTO. 
The use of the character SAIDO within the theory of Noh goes back all 
the way to Zeami by whom it was used to signify the concept of a 
“pulverizing movement”. Resorting to a compact and concise notation 


r=] = Ae Hy) (SAIDO-BUTO) 


is thus the general formula by which an ancient dance step of utter 
darkness becomes a “pulverizing movement” as indicated by Zeami’s 
character SAIDO.) 
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Arrows of movements for a vertical topocosm 
(The Static Anfractous Flows Of A Cosmic Current.) 

These are the principal arrows of movements in the style of 
Saido-Buto in which emphasis is on very small but widely differen- 
tiated vertical movements which are subjected to an equally small 
anfractous rotation 


Movements in this space of vertical rotational movement gradu- 
ally become displaced as instances of /ocally infinite spaces encased by 
an inpenetrable darkness into which the Creative Subject eventually 
disappears. The Creative Subject creates absence by being present only 
within the confines of a locally infinite space in which each movement 
pulverizes its very presence. More specifically, the pair of arrows which 
determine the vertical rotational movement is composed in such a way 
that vertical and horizontal movements alternatively absorb each 
other. That is, given an indexed family of a principal arrow, say, 
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the Creative Subject recurs and recurs as a limit point 


of motion and stasis by which is defined the utter darkness of the 
enveloping space of the X-indexed family of principal arrows 


Historical Reminder. (Pre-socratic Dance.) The determination of 
movement and stasis by poetry goes back at least to Vedic times. It is in 
the Vedic texts that one first encounters a refined concept of correct 
action, i.e. rta. The Vedic Dance remains largely unknown as do the 
later Eleatic Dance or the Eleusinian Dance. However, it is known that 
a theme common to all these ancient arts of dance is the action of 
transformation by sacrifice. Thus, it must be expected that correct 
action (rta) translates for the Creative Subject as total personal trans- 
formation in a rigid performance of Abstract No or Abstract Buto. 
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(Elements of Movement X). 


Ankoku Butoh—no—Soshi 


(Tatsumi Hiyikata in Memoriam) 


You do not dip twice in the river 
Beneath the same tree’s shadow 
Without bonds in some other life. 


Motokiyo 
Characters: 
Zhuang Zhou reincarnated as dream-images Shite (1)/Shite 2 
Dharmakirti Waki 
Wanderer (Sophist?) Tsure 
Space: 


The interior of a recurrence of Zhuang Zhou’s eternal dream 


Season: 

Autumn 

Chorus: November 
Steps 
Abraxas 
In the 
Fall ... 
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The last task 
To ask the 


Questions never 


Thought, appears what 


Remains in_ these 
Ruins of human hopes & 


Fears 


in the 


Fall ... 


(Among the evening’s 


Echoes.) 


Dreams of the eternal 


Maps have all ceased. 


Words are gone. 


Lacking an end they also lack 


Beginning. Only the broken 
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Thought of a middle without 
Beginning... nor end remains as 


a_ single 


Possible dream of eternal 
Thoughts without words _ that 


Fall ... 


Abrasax ! 


Abraxas ! 


Two (Tsure enters) 


Utter 
Ancient 
Emptiness 


Memories 


Time 


Night ... 
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Night ... 


Two (Waki enters) 

Memories 

Ancient 

Emptiness Emptiness 
Memories 
Time 

Utter 

Time 
Ancient 
Two 
Utter 
Night ... 
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Two shadows passing each other 


in the 


Utter darkness contained in 


a single 


Ancient step that continues 


forever in the 


Emptiness of space divested 


of any 


Memories of the passage 


of 


Time during the passage 


of an endless 


Night ... 


Waki: 


No one rides before, no one comes behind 
and the path bears no fresh prints 
How now, am IJ alone? Ah yes, I see: 


the path which the ancients opened up by 
now is overgrown 


and the other, the broad and easy road, 
I’ve surely left 


Yet, as I crossed this (Shite enters) 


bridge of many dreams, 
I realized - for the first time - 


That even for a dream, that is, any 
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Dream, to be real, it - 
Reality! - must also be a 
Dream. Because, only what is 
Dreamed is eternally 


Real ... 


Chorus: Every dream is a dream, although 


every 
Reality is not real 
because a 
Reality not dreamed 
is not 
Real 
C/W: Indeed, certainly every undreamed reality 
remains 
Unreal ... 


Waki: Yet, notable transgressions exist, such as 
the ominous moment when a 


Dream turns into a 
Nightmare - which is a dreamed 


Reality consisting of 


412 


Memories of something 
Unreal, of something not yet real, 
Of something with a beginning 


& a middle but with no 


End. 


Aprameya-vasunam 


Aviparita-drstih 


W/C:  Vikalpa-yonayah 


Sabda vikalpah 


Sabda-yonayah 
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Chorus: 


Tsure: 


Waki: 


A 


Dream 


Nightmare 
Reality 
Memories 


Unreal 


End. 


Sarvam mithya bravimi. 


(Among the evening’s 


Echoes.) 


I believe I see the 

Image of Master Zhuang Zhou - this time 
Reincarnated as an 

appearance of an eternal 


Reality! 


Ah yes, I now believe 


I see the eternal image of Master Zhuang 
Zhou, 


Too! - Maybe he can 
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Guide my way along 
This untrodden path of a 


Dream which perhaps is 


No longer real ... 


Chorus: Yes 


Shite: Among my memories, my initial 


Memory was of a 


Dream in which I entered, effortlessly, 


Immediate Reality - without knowing 


Anything about what is 


Real - except my dreams - except my 
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Chorus: 


Shite: 


Dreams of 


Reality ... 


Every dream is 
real. 


Every dream is a dream. 
Like 
Mirrors of the eternal maps 


of recollections 


of 


A receding reality 


of ancient mirrors ... 


of ancient dreams ... 


Yet, how ominous, but I cannot 


Recall anymore if | 


At that moment of my noble birth, 


Was truly dreaming about reality, 


That is, this 


Reality, 
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S/C: 


Shite: 


Or, 


were | actually in a state of 


Dreaming about SOMETHING ELSE?! - of which 


Reality cannot know, or, perhaps, even, 


Must not know? 


Or, again, is this all an 


Unsurpassable never ending 


Nightmare - such that, if I, 


Zhuangzi, am not a 


Dream, then my being is 


All the same a 


Dream about a non-dream, a 


Dream about an ominous Butterfly which 
cannot 


Be a dream by itself ?! 


Shite 2: There is no Butterfly as there is 
no(-) Self! 


But, there is , there remains , as the 


Creative Subject’s shadow , a single 


Endless , solitary , ancient step 


S2/C: That continues on and on in 
Utter darkness until the step itself is 
Dissolved by its own impenetrable solitary 


Darkness as if the 


S2/C/T: Dream was not real.... 


418 


Chorus: 


(The two Shite characters begin their dance.) 


Dreams dreamed - dreams of dreams - are not always 


Dreamed dreams - not always, not always - 


Whether or not the passage . 
is crossed, the 


Passage between what is no 


longer 
& that which is still not yet, 

the 
Crossing of the bridge P 

) 


Dreams ... 
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There 


shadow 


ancient 


itself 


Dissolved 


real ... 


Two shadows again 


Utter darkness contained 


Ancient step that continues 


420 


there 


as 


passing 
each other 


in the 


single 


forever 


in the 


Emptiness of 


space 
divested 


of any 
Memories of 

the 

passage of 
Time during the 

passage of 


an endless 


Night ... 


THE END. 
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A Non-unique Extraordinary Set 
(From Toposes and Adjoints, 1976) 


